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Laura Vargas 
 
This dissertation analyzes the effects of community violence on health care service 
utilization and access in Mexico.  Given the widespread effects of violence, there is good reason 
to believe that health service delivery might be affected, but it is largely unknown. This study 
looks at potential channels through which violence may impact the supply and demand of health 
care services in Mexico, through qualitative and quantitative methods. It posits that violence can 
have heterogeneous effects on service utilization and provides a deeper exploration of factors 
that may have negative and positive effects on service utilization. Supply-side effects point 
towards deterring effects of violence in service utilization out of fear of travel and fear among 
medical staff to go to their workplaces or shortening the hours of operation out of fear of 
exposure.  This study uses mixed-effects logistic regression models as its main analytic strategy 
using individual-level longitudinal data from the Mexican Family Life Survey (MXFLS) that is 
matched with municipal level monthly homicide rates. Results  reveal demand-side effects 
through a significant increase in individual outpatient health care service utilization as violence 
increases possibly related to worsening health (e.g. through stress or other mechanisms), which 
may drive individuals to seek more services. In sensitivity analyses, increased outpatient service 
utilization resulting from an increase in the homicide rate remains significant when predictors of 
service use such as having a chronic condition, insurance status and living in urban areas are 
included in the models. Qualitative findings also reveal an increased demand for mental health 
  
services at the primary care level as a result of increased community violence. Findings 
underscore the importance of access to outpatient services and mental health services at the 
primary care level in contexts of high violence. The significant increase in the use of outpatient 
service utilization point towards potentially protective behaviors driving the increase of use of 
services as violence increases. This analysis highlights the responsibility and need for providing 
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1. Introduction and motivation 
 
In recent years, violence in Mexico has spread to epidemic levels. In the past twelve 
years, violence caused by the Drug War in Mexico has claimed the lives of over 200,000 people 
and has caused more than 32,000 to be disappeared or missing (INEGI, 2017; RNPED, 2017). 
High impact crimes such as kidnappings and extortion have spread throughout the country, 
generating fear, stress and anxiety (Beittel, 2011; Dıaz-Cayeros, Magaloni, Matanock, & 
Romero, 2011; Guerrero-Gutierrez, 2011). Over 67% of Mexicans feel unsafe in their city 
(INEGI, 2016) and one in five was the victim of a crime, but 92.8% of crimes are unreported or 
not investigated (INEGI, 2015). About 70% of the population considers insecurity and violence 
to be the most pressing social problem for the country (INEGI, 2015). 
Given the widespread effects of violence, there is good reason to believe that health 
service delivery might be affected, but it is largely unknown. This study looks at potential 
channels through which violence may impact the supply and demand of health care services in 
Mexico, through qualitative and quantitative methods. It posits that violence can have 
heterogeneous effects on service utilization and provides a deeper exploration of factors that may 
have negative and positive effects on service utilization.  
Violence can have possible negative effects on both supply- and demand-sides. Possible 
supply-side effects may cause fear in medical staff to go to their workplaces or shorten the hours 
of operation out of fear of exposure. Violence may also act as a deterrent to service utilization 
through fear of exposure through travel. 
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There is also reason to believe that violence can have positive effects on the demand for 
services. An increase in violence may be related to worsening health (e.g. through stress or other 
mechanisms) that may drive individuals to seek more services.  
 
2.   Aims of the Study 
This study has the following aims in the qualitative analysis: 
1) When violence increases it will likely have a negative impact on health care 
service providers and services. This study documents how health care service providers and 
services are affected by violence. 
2) When violence increases it is likely to cause different health and other behavioral 
adaptations in individuals perhaps in response to individual need for care, as well as geography, 
duration or level of violence. This study documents how violence affects health behaviors and 
service utilization that result from community violence, with potential repercussions on 
individual health.  
Following these aims, the study has one main hypothesis and two different sensitivity 
analyses for the quantitative portion: 
Hypothesis: As violence increases, individual service utilization will likely experience 
both a decline and an increase. A decline is likely to happen if individuals become more afraid of 
going out and limit their activities outside of the home, including their use of health care services 
for non-life-threatening reasons; an increase is expected if individuals experience worsening 
health that might drive them to use services more. If the deterring effects of violence are large 
enough, overall results may show a decrease in service utilization. There are two sensitivity 
analyses to test for a potential decrease in services: 
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a) As violence increases, it is likely to have a greater effect on service utilization among 
individuals with less severe needs. As a result we would expect to see greater declines 
among individuals with less severe needs. 
b) If travel distance to a health center might deter individuals from using services as 
violence increases, we would expect to see greater declines in service utilization as 
distance to services increases. 
 
3. Background on Mexico’s Health Care System 
Recently, Mexico has undergone a series of reforms to its health care system, with the 
main reform being the creation of a Popular Health Insurance (a universal health care program 
called Seguro Popular) offered to about half of Mexico’s population who previously had not had 
any kind of insurance coverage and who lacked formal access to services. Prior to the reforms, 
the Mexican health care system functioned through parallel vertical health structures offering 
coverage to specific populations. The following sections provide context to the need for reforms, 
the structure of the system, and how the reforms changed coverage for a large portion of the 
Mexican population. 
 
Catastrophic Health Expenditures  
Out-of-pocket health expenditures are more common in developing countries and 
represent an economic risk factor for individuals and the development of a nation. As 
catastrophic health expenditures arise, individuals are forced to make choices between paying for 
other basic needs such as education or housing, or paying for the health care of loved ones 
(Knaul et. al., 2006). An inverse association exists between the level of development of a country 
and the extent to which is health system is financed by out-of-pocket health expenditures – as 
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health insurance coverage is probably both a result and a determinant of economic development 
(Knaul et. al., 2006). Reliance on out-of-pocket expenditures in health in Mexico placed many 
(already poor or nearly poor) families at risk of financial catastrophe; in 2001, 2-4 million 
families (mostly poor and uninsured families) incurred in catastrophic (defined as 30% of 
household income net of food spending to pay for health emergencies) and impoverishing health 
expenditures (Frenck et. al. 2006). 
An analysis of health expenditures in Mexico in 2000 showed that poor families 
concentrated catastrophic and impoverishing health expenditures on drugs and ambulatory 
medical care; while in richer families catastrophic health expenditures are concentrated in 
hospitalization (Knaul et. al., 2006). This underscores the need for social protection in health for 
poor families that would cover catastrophic health expenditures and extend coverage into 
categories such as covering the cost of medicines and doctors’ visits for chronic conditions and 
common health problems (Knaul et. al., 2006).  
 
Organization of the Health System and its Beneficiaries 
 
 Mexico’s health system is divided into public and private. Within the public health sector 
a number of institutions are charged with providing care and services for those with social 
security and those without. Social insurance care is provided through the Social Security Institute 
(Instituto Mexicano del Seguro Social, IMSS) for employees paying into social security; the 
Institute of Social Security and Services for Civil Servants (Instituto de Seguridad y Servicios 
Sociales de los Trabajadores del Estado, ISSSTE) covering public servants and their families; 
Petróleos Mexicanos (PEMEX) covering employees of the state owned oil company; Secretaría 
de la Defensa (SEDENA) and Secretaría de Marina (SEMAR) covering members of the armed 
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services and their families (Dantes et. al., 2011). The intuitions and programs that provide health 
care benefits to those without any kind of social insurance are the Ministry of Health (Secretaria 
de Salud), each State Health Services (Servicio Estatal de Salud), the IMSS-Oportunidades 
Program (IMSS-O), and the Seguro Popular program, a public insurance program that is a part of 
the recent reforms to the health system (Dantes et. al., 2011). The private part of the Mexican 
health system is made up of private insurance and service providers working in private clinics 
and hospitals, this includes providers in alternative medical practices (Dantes et. al., 2011).   
 There are three main categories of people served by the different health institutions: 
employees and retirees of the formal sector; the self-employed, workers from the informal sector, 
the unemployed and those who are out of the workforce; and private health care users (Dantes et. 
al., 2011).  The main beneficiaries of Mexico’s social security institutions are currently 
employed and retired members of the formal sector and their families (Dantes et. al., 2011).  The 
Social Security Institute (IMSS) provides coverage to roughly 80% of all formal sector 
employees and retirees through its own health infrastructure and human resources (Dantes et. al., 
2011). Another 18% of the population with social security is covered by the Institute of Social 
Security and Services for Civil Servants (ISSSTE) health infrastructure and personnel (Dantes et. 
al., 2011). An additional 1% of the socially insured receive medical care through the hospitals, 
clinics and health personnel of Petróleos Mexicanos, Secretaría de la Defensa (SEDENA) and 
Secretaría de Marina (SEMAR) (Dantes et. al., 2011). 
 A second group of beneficiaries, the self-employed, workers from the informal sector, the 
unemployed and out of the workforce (and their respective families), is a portion of the 
population that does not receive wages (Dantes et. al., 2011). Traditionally, this portion of the 
population received residual services to meet their health needs through the Ministry of Health 
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(SSa), State Health Services (Servicio Estatal de Salud) and the IMSS-Oportunidades Program 
(IMSS-O). The final group of people that use health services in Mexico are those who pay out-
of-pocket or are privately insured. Some people with access to public social insurance and the 
rural and urban poor who have access to services from the Ministry of Health, State Health 
Services  and IMMS-O; this group also utilizes private outpatient services (Dantes et. al., 2011). 
 
Spending in Mexico’s Health System 
 
The level of spending in health relative to the country’s development had been lagging 
behind other Latin American countries with only 5.7% of GDP allocated to health spending in 
the year 2000 (Frenck et. al. 2006); still in 2014, Mexico’s health expenditures as a percent of 
GDP was 6.2% but remains as one of the lowest (only Estonia and Turkey at lower levels) 
among OECD nations (OECD, 2014). Prior to reforms and the General Health Law, 55% of the 
population was uninsured, but received 34% of the public funding for health; compared to the 
uninsured, the insured received on average about 2.3 times the public spending in health (Frenck 
et. al. 2006).  
 
Seguro Popular and its effects on health care service utilization 
 
In 2003, congress approved a reform to the General Health Law which gave way to the 
System of Social Protection in Health (Sistema de Protección Social en Salud, SPSS) and its 
main operative body, the Social Protection System (SPS), more commonly known as Seguro 
Popular (Dantes et. al., 2011). The newly created System of Social Protection in Health (SPSS) 
reorganized the main functions of the health system: stewardship, financing and service delivery, 
to a more horizontal model (Frenck et. al. 2006). Prior to this reorganization, the institutions that 
made up the fragmented health care system focused only on the populations they served (Frenck 
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et. al. 2006). After the reform, the Ministry of Health was strengthened as the main institution 
charged with monitoring, performance evaluation and regulation of the entire health system 
(Frenck et. al. 2006). The reform made publicly funded health protection a universal right and 
empowered users to have an effect on the delivery of services (Frenck et. al. 2006).  
The Seguro Popular program had the mandate of financially protecting the poorest 
families without insurance protection (Galarraga et. al., 2010). Seguro Popular had two main 
objectives: first, to protect poor families against catastrophic health expenditures; and second, to 
provide universal access to primary care, as well as adequate secondary and tertiary care 
(Galarraga et. al., 2010).  Seguro Popular started in 2004 and was meant to cover all Mexicans 
who were excluded from any kind of social security, about half of the country’s population 
(Dantes et. al., 2011). By the year 2008, more than 27% of the population was covered by Seguro 
Popular (Dantes et. al., 2011).  
A randomized assessment of Seguro Popular estimated a 23% reduction in catastrophic 
expenditures among all treatment groups, and a 55% reduction among compliers; with most of 
the overall effects observed among poor households (King et. al.,2009). Although prior evidence 
suggests that health care service utilization increases with public health insurance coverage (Card 
et. al., 2008), King et. al. (2009) do not find effects of Seguro Popular on service utilization 
regardless of subgroup.  
In another evaluation of the protective effects of Seguro Popular on catastrophic health 
expenditures and other out-of-pocket health expenses, Galarraga et. al. (2010) find protective 
effects in the magnitude of 54% for a national sample, with lower expenditures on outpatient 
services and medicine. While the findings of these analyses may also be the result of several 
policies at play aiming at poverty reduction as well as other macroeconomic factors, the authors 
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point to an important association between the expansion of social protection through Seguro 




4a. Violence in Mexico  
In the past decade, violence caused by the Drug War in Mexico has claimed the lives of 
over 200,000 people and has caused more than 32,000 to be disappeared or missing (INEGI, 
2017; RNPED, 2017). The prevalence of violence in Mexico has gone beyond a conflict between 
warring factions of Drug Trafficking Organizations (DTOs) or rival gangs and is now a 
phenomenon that affects a great majority of the population directly through kidnappings, 
extortions, as well as indirectly by generating fear, stress & anxiety (Beittel, 2011; Dıaz-Cayeros, 
Magaloni, Matanock, & Romero, 2011; Guerrero-Gutierrez, 2011).  Five years after the War on 
Drugs was declared, by 2011, 84% of Mexican municipalities had been affected by violence 
(Molzhan, Rios & Shirk, 2012). According to the 2015 National Survey on Urban Public 
Security, 67.7% of Mexicans say they feel unsafe in their city (INEGI, 2016).  In 2014, one in 
five Mexicans reported being the victim of a crime and 92.8% of crimes go unreported or do not 
derive in an investigation (INEGI, 2015). These numbers highlight the vulnerability of Mexico’s 
citizens to local violence and point toward a larger issue of citizens’ perception of insecurity in 
the face of a phenomenon that threatens established public institutions and public security. 
Violence can affect individual health by limiting the amount and quality of resources available in 
the community. Violence can reduce labor force participation, economic activity and household 
economic resources (BenYishay et. al., 2013), which may have on impact on investments in 
health care. Violence may also cause local public investments to prioritize public security over 
9 
 
public health or other social investments, which may have effects for the health of the population 
(Rios, 2008).  
Because of its shared border with the United States, the War on Drugs that has been 
waged in Mexico has links to the U.S. As the largest consumer of illicit drugs in the world, the 
demand for illicit drugs in the United States has been a driver of the drug trade south of its 
border (Shirk, 2011). The United States is also the largest manufacturer and supplier of firearms 
in the world; many states with little regulation on the sale of firearms make it easy for weapons 
to reach organized crime groups in Mexico (Shirk, 2011). 
 
Violence and Maternal Mortality in Mexico 
Violence may have negative effects on health through the interruption of services. A 
survey study revealed that in the midst of the Zapatista conflict in Mexico, women from 
communities affected by violence had higher maternal and perinatal mortality ratios than the 
local state and national averages and that the higher mortality was linked to difficulty in 
accessing emergency obstetric care (Brentlinger, 2005). Despite evidence suggesting that 
maternal mortality is linked to difficulty in accessing care, we know little about how violence 
affects access to care and potentially affects health care seeking. This study provides evidence of 
how violence affects access to care and health seeking behaviors for a variety of health needs.  
 
Violence and low birth weight 
The effects of violence on health have been largely studied in the fetal origins and early 
life outcomes literature. Among the studies that focus on prenatal exposure to violence, Camacho 
(2008) finds that exposure to terrorist attacks in Colombia has a negative impact on birth weight. 
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Similarly, Brown (2014) finds that the local homicide rate in Mexico has a negative effect on 
birth weight. Contrary to these findings, empirical findings have revealed that an increase in the 
homicide rate in Mexico is positively correlated with birth weight for mothers from low-SES 
urban communities. These findings might be driven by behavioral responses of mothers through 
an increase in health enhancing behaviors such as prenatal care visits (Torche & Villarreal, 
2014). Although these studies present important findings of the negative effects of violence on 
early-life outcomes, few studies have focused on understanding changes in service utilization as 
a result of exposure to local violence as a pathway that may affect health outcomes.  
 
4b. Violence Against Health Service Providers  
While evidence is inconclusive, violence may be affecting the provision of healthcare 
through victimization of health professionals. Initially, violence toward healthcare workers was 
studied as an occupational hazard where nurses have been victims of violence in or outside 
medical facilities at night, and health professionals have been attacked by patients, particularly in 
mental health care settings (Lipscomb & Love, 1992). The authors conclude that violent acts 
directed at health professionals are underreported and reports are often incipient (Lipscomb & 
Love, 1992). Little empirical research has been undertaken in the field because it is considered a 
part of the job (Rippon, 2000). As a result, medical authorities often don't endorse research in the 
prevention of such incidents or a mitigation of their impact (Rippon, 2000).  
Violence against health care professionals can affect quality of care. One qualitative 
study found that home care staff who initially reported that home care was not altered by a 
perceived threat of violence, later admitted to shortening their time of visits because of safety 
concerns (Fazzone, et. al., 2000). Shorter home visits raise a concern for quality of care 
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provided, possibly affecting patient health (Fazzone, et. al., 2000). While these studies suggest 
that the provision of health care might be affected by violence, we lack rigorous studies on the 
topic. Through qualitative accounts by health professionals, this study provides evidence of how 
medical professionals are directly affected by community violence, and how violence affects 
services directly and indirectly.  
 
 Interruptions in Service Utilization and Effects on Health 
Although unrelated to violence, some evidence suggests that interruptions in service 
utilization may have negative consequences for health. One study uses a bus strike as an 
exogenous source of variation in prenatal care visits, finding that among black inner-city women 
there is a decline in prenatal care visits as a result of the strike; the authors find that visits lost 
during early pregnancy have a negative effect on birth weight (Evans & Lien, 2005). Although 
these studies present some evidence that interruption of services may have a negative impact on 
health outcomes, the consequences of violence on potential interruption or alteration of service 
utilization remains largely unexplored. 
 
4c. Mechanisms: stress and worsening health 
Violence may have an effect on the need for health services as a result deteriorating 
health resulting from increased levels of stress. Adaptation to stressful circumstances has been 
studied through neural, neuro-endocrine and neuro-immune mechanism changes in the body 
designed to cope with stress. When the changes in stressful circumstances occur more 
sporadically and in varying degrees, these neuro-endocrine and neuro-immune mechanisms are 
more effective. This process is termed “allostasis” or “stability through change” (McEwen, 
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1992). When allostatic systems are overstimulated due to a chronicity of stressful circumstances, 
the consequence is “allostatic load” or the physiological burden of stress (McEwen, 1992).  
 Eppel et. al. (2004) investigate the mechanisms by which stress “gets under the skin” 
through its effects on modulating the rate of cellular aging by studying telomere length in 
premenopausal women. Telomeres are DNA-protein complexes located at the ends of 
chromosomes. Telomere lengths are used as biological (not chronological) markers of cellular 
age; shorter telomere lengths are associated with more rapid cellular aging and onset of disease. 
Eppel et. al. (2004) study the changes in telomere length as a result of perceived stress and 
chronic stress to understand its effects at the cellular level. Findings from their studies indicate 
that women with the highest perceived levels of stress have shorter telomere lengths equivalent 
to one decade of cellular aging compared to other similar participants of the study. Their study 
has implications for understanding how stress may affect changes at the cellular level that may 
promote an earlier onset of age related conditions. These studies highlight perceived stress and 
chronicity of stress caused by violence as potential drivers of service utilization. 
  
5.  Guiding theory: Andersen’s Model of Health Care Service Utilization 
Andersen’s (1995) model of health care service utilization has been used extensively in 
studies of health services. It provides a framework for understanding individual access to care 
based on predisposing characteristics, such as age, race, and sex; enabling factors such as 
employment or income and access to insurance; and need for services, which can be influenced 
by the individual’s perceived health status (Andersen, 1995). In one of the latest iterations of the 
model, the environment, made up of the health care system and the external environment can 
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influence the predisposing characteristic, enabling resources and perceived need and health status 
of individuals (Andersen, 1995).  
This study uses Andersen’s theoretical constructs to evaluate how the external 
environment, violence in the community, can have effects on each of the different components 
that make up the model: population characteristics, health behaviors, perceived health status, and 
the health care system itself (illustrated in Figure 1). Building on Andersen’s framework, this study 
uses qualitative methods to examine how the health care system and external environment are affected 
by community level violence, which in turn may shape population characteristics and health behaviors. 
This framework assumes that supply of services will be affected by violence (environmental factors) and 
that demand for services at the population level will be responsive to changes in the environment. 
Quantitative methods are then used to test for service utilization outcomes, focusing on demand for 
services at the individual level. 






6.      Framework Analysis as a Guiding Methodology for Qualitative Analysis 
Framework analysis (Srivastava & Thomson, 2009) is the guiding methodology for the 
qualitative portion of this study for a few main reasons. First, it is a methodology that allows for 
data to be collected first and a priori issues to be investigated through different forms of 
interview (Srivastava & Thomson, 2009). For this study I conducted semi-structured interviews 
with health care service professionals focusing on how violence affected them directly in the 
workplace, as well as how it affected service delivery and utilization. Second, the methodology 
is particularly suited for social science and policy research that investigates applied policy issues 
directly from the individuals that carry out those policies, that is, with a pre-designed sample 
(Srivastava & Thomson, 2009).  Health care professionals provide an overview of health needs 
and utilization of services in the community, and how the environment can play a role in 
changing needs or service use.  
The methodology has a clear five step process of data analysis. First, familiarization with 
the transcripts of interviews (Srivastava & Thomson, 2009). I conducted all interviews in person 
in Spanish, used a professional transcriber in Mexico and have read (and listened to) transcribed 
data to have an overview of the data. For this analysis, I selected fifteen interviews that 
characterized participants from all five states as well as the diversity of health professions, health 
settings, institutions and gender of interviewees. The selection of interviews for analysis was 
done in chronological order of state and municipality visited, prioritizing the representation of 
more than one municipality per state, to provide a more diverse sample across localities. Second, 
I identified a thematic framework from those interviews based on a priori issues relating to two 
broad themes: service access and service utilization (Srivastava & Thomson, 2009). I 
incorporated issues that arose from a priori issues explored, such as problems that arise around 
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mental health in the community. Third, I identify portions of the data that correspond to the two 
broader themes and sub-themes within them, this process is known as indexing (Srivastava & 
Thomson, 2009). For example, within the theme of service access, there is a sub-theme of how 
violence specifically affects hospitals. Some sub-themes encompass other findings, however, I 
tried to relate the findings of sub-themes to each other in the analysis. Fourth, I arranged the 
themes and sub-themes in charts to present the relationship between the findings represented in 
the data (Srivastava & Thomson, 2009). Fifth, I mapped and interpreted the findings laid out in 
the charts (Srivastava & Thomson, 2009). I present the findings from the data in the results 
section of the qualitative portion of this study in order to define concepts, find associations and 
provide explanations for what was most relevant to the research questions (Srivastava & 
Thomson, 2009). 
 
7. Qualitative Analysis 
In the following sections I focus on the findings of the qualitative research process and 
analysis. To begin, I provide a map of Mexico highlighting the five states where I conducted 
interviews in 2015. I characterize the violence in those states and the municipalities, and try to 
contextualize that violence with national level violence and violence in select U.S. cities. 
Following the characterization of violence are descriptions of the data and methods used, and I 










Figure 2. Map of Mexico with research states in red (on the border with US from west to east: Baja 




7a. Characterizing violence in research site states and municipalities 
 In this section I characterize violence in Mexico using numbers produced by Mexico’s 
Citizen Council on Public Security and the Executive Secretariat of the National Public Security 
System in Mexico. I provide a comparison of U.S. cities with high homicide rates. I also 
characterize the violence by descriptions or characterizations of local violence provided by 
interview participants.  
 Table 1 presents rates per 100,000 inhabitants of violent crime. All five states where 
interviews were conducted had a homicide rate that was higher than the national average for 
2014 and 2015. The classification of homicides provided by the Executive Secretariat of the 
National Public Security System (SESNSP) in Table 1 refer to homicide investigations of 
incidents, which may have more than one victim per incident. Empirical sources have 
documented that the number of homicide investigations is lower than the number of medical 
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reports of homicides provided in INEGI/SINAIS data (Calderon et. al., 2018). However, I use 
figures from SESNSP because they provide information on other high impact crimes in the 
municipalities where I conducted interviews.  
 The state of Tamaulipas is above the national average in every high impact crime. It is a 
state where kidnapping takes place at a rate of almost seven times the national average. This 
figure is significant given that kidnapping is a high impact crime that is largely underreported. In 
the state of Guerrero kidnapping took place at a rate of more than twice the national average. It 
follows Tamaulipas as the state with the second highest rate of kidnapping in the country. 
Although not reflected in the table, Tamaulipas leads the nation in number of disappearances 
with 5,989 (18%) of the total 33,339 people who have disappeared since 2007 (National Registry 
of Lost and Disappeared People, RNPED, 2018).  Disappearances in Mexico have increased 
exponentially since 2007 when the so-called “War on Drugs” began, presumably as a result of an 
increase in organized crime activity and violence. Often, the disappeared or kidnapped were 

















































































































































































































































































































































































































































































































Although homicides are not the only high impact crime affecting communities, it is 
difficult to find disaggregated data on kidnapping, extortion and other crimes at the municipal 
level. However, in an effort to characterize the violence in municipalities where I conducted 
interviews, Table 2 looks at homicide rates in these localities that are based on SESNSP data. 
Although interviews were conducted in 2015, I present data on prior years that were available. 
With the exception of Municipality A in 2012 and Municipality I in 2015, all of them were above 
the national homicide rate. Municipality D reached a homicide rate of 229 per 100,000, and has 
decreased steadily since, but interview participants still recall these extreme levels of violence in 
their interviews.  
 
Table 2. Homicide rate in Interview Site municipalities in Mexico with over 100,000 population. 
 2010 2012 2014 2015 
Baja California     
Municipality A   18.08 21.08 19.8 
Municipality B  52.57 20.5 27.52 35.82 
Chihuahua     
Municipality C 
*     148.9   
Municipality D 229.06 48.97 39.94 19.91 
Guerrero     
Municipality E 51.39 142.88 69.6 104.62 
Michoacán     
Municipality F   30.69 33.71 40.84 
Municipality G    20.21 23.78 19.63 
Tamaulipas     
Municipality H 
*   49.7     
Municipality I   18.98 21.88 9.62 
Municipality J   37.78 23.18 15.96 
* Municipalities with less than 100,000 inhabitants 
Source: Consejo Ciudadano para la Seguridad Publica y la 
Justicia Penal based on Executive Secretariat of the National 







Table 3. Homicide rate in selected cities in the U.S. 
 2013 2015 
  
Chicago 15 18   
St. Louis, MO 38 59   
Detroit  45 44   
New Orleans 41 37   
Source: FBI U.C.R., Violent Crime in the U.S. 2013, 2015 
  
Table 3 provides a comparison of homicide rates in U.S. cities selected for their high and 
perceived high levels of violence. Although consistently referred to as one of U.S.’s most violent 
cities, Chicago’s homicide rate has consistently been lower than the city with the highest 
homicide rate in the country, St. Louis, MO. In comparison, Municipality E in Guerrero nearly 
doubles the homicide rate of St. Louis in 2015 and is almost 6 times the murder rate of Chicago 
for the same year.    
 
Internal displacement caused by violence 
The Mexican Commission for the Defense and Promotion of Human Rights (CMPDDH), 
a nationally known human rights NGO and national consulting partner of the United Nations 
Human Rights Commission gathers information on violations of human rights and forced 
internal displacement in the country. Internal displacement caused by organized armed actors led 
more than 21,000 people in the country to forcibly leave their homes fleeing violence during 
2016; of that total, Michoacán, Chihuahua and Guerrero registered 10,000, 4,747 and 1,650 
people displaced by violence respectively (CMDPDH, 2016). From 2009 to 2016, more than 
310,000 people in Mexico have been displaced by violence or political, territorial or religious 
conflicts (CMDPDH, 2017). Table 4 characterizes internal displacement caused in its majority 
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by violence at the hands of organized armed groups for the years 2016 and 2017 in the country 
and research states for which data is available (detailed data by state for 2015 were unavailable): 
 














Chihuahua Guerrero  Michoacán 
2016 310,527 23,169 21,031 4,747 1,650 10,000 
2017 329,917 20,390 11,232 693 5,948 1,350 
*All displacements caused by violence, armed conflict, human rights violations, natural or man-made 
disasters. 
Source: Information collected and generated by the Mexican Commission for the Defense and Promotion 
of Human Rights, with the support of USAID and the Pan American Development Foundation. 
 
Public threats, curfews, warnings on social media about local violence 
Public threats of violence have happened in several parts of the country over the course 
of the last decade. One form of public threat is the “narco-manta” – usually a large coarse cloth 
with a message written by organized crime groups threatening other organized crime members of 
a rival group, public security or the government. They are usually displayed in public spaces 
such as cross-bridges or on larger avenues. Sometimes “narco-mantas” are left with bodies of 
murdered individuals, as a way of sending a warning of what will happen to the individuals to 
whom they are addressed. See appendix figure A2 for examples of “narco-mantas”. These public 
threats have been used in all five states where I conducted interviews. In most cases, “narco-
mantas” are displayed in larger urban areas, but this is not always the case. Although originally 
these types of threats were used against rival gangs, increasingly, the messages of the narco-
mantas may be addressed to the larger population, for example to announce the presence of a 
particular organized crime group in the region.  
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Public threats of violence are also distributed on social media outlets through general 
messages sent through applications such as Twitter. A doctor in Municipality I in Tamaulipas 
described the town on edge one “black Friday” in March of 2010 because a message was 
distributed on this platform warning of a breakout of violence. The message stated that people 
shouldn’t leave their homes the next day because there would be a “killing” of people. The threat 
was credible, according to his account, and people were killed in the town the next day.  
In the state of Tamaulipas people “knew not to go out at night” as a form of self-imposed 
curfew. These self-imposed curfews are common across all five states. People in the 
communities where I conducted interviews often limit their outdoor activities such as visiting a 
park and limit their mobility outside of their homes to basic needs such as work, school,  or 
getting groceries. 
Conducting research in these sites I quickly became aware of how much the topic of 
violence not only was present in conversations outside of interviews, but was sometimes 
palpable in the places I visited. Some of the smaller towns had very little activity in public 
spaces, even during the daytime on weekdays. In larger cities there was more activity, but 
violence in those places was equally present. One afternoon between interviews, I ate lunch at a 
well-known local chain of seafood restaurants. The next morning on my way to a hospital for 
interviews, the local newspaper reported that about 30 minutes after I had left the restaurant, 
armed men had come in and shot four people (three of them died in the incident). I was shocked 
and told the taxi driver I had been there shortly before this happened. He responded by saying it 
was “ok”, that the gunmen likely had come after “those people” for “some reason” (seemingly 
implying that I wouldn’t be harmed had I been there). 
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The taxi driver’s remarks were likely a way of coping with daily events of violence such 
as this one and finding ways of separating oneself from it, perhaps by associating “those people” 
with some wrongdoing. But my own reflection on the incident was: I had been in the city for less 
than one week before experiencing how violence affects everyday aspects of life, like eating at a 
restaurant. For people living under these circumstances, assuming risk and adapting behaviors is 
not only understandable, but necessary.  The characterization of violence in many parts of 
Mexico, therefore, should take into account that there is a degree of normalization of violent 
events occurring on a daily basis for many of its citizens.  
 
7b. Site Selection, Sampling & Recruitment 
Selection of states and municipalities where the study took place was purposive. States 
and municipalities were selected to capture the experiences of health professionals working in 
communities with high levels of violence. I also had a limited amount of resources to travel 
around the country to conduct interviews, so I selected states where I could establish some form 
of initial contact with public health officials. After contacting local public health officials in each 
state either by phone, email or in person by travelling to the state, they would authorize my visits 
to clinics and hospitals.  
I interviewed 80 health care professionals about their experiences as service providers in 
contexts of violence. The sample consists of medical professionals in 15 different municipalities 
in the states of Baja California, Chihuahua, Guerrero, Michoacán and Tamaulipas which have 
experienced high and/or persistent levels of violence in recent years. The sample is 66% male; 
72% of all health professionals interviewed were doctors and 28% were other health 
professionals (social workers, nurses, psychologists and hospital management). The study 
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received IRB approval from the Morningside IRB at Columbia University, protocol number 
AAAN9100, for which the PI is Dr. Julien Teitler.  
In my sample, health care professionals work in different public health institutions. This 
variety captures experiences across institutions and allows for comparison of similarities in 
experiences with violence. As mentioned in a previous chapter, Mexico’s public health services 
are divided into different institutions that serve populations according to health protection 
eligibility. To provide an example, individuals without health protection or those affiliated with 
the Seguro Popular (universal healthcare program for those without protection) are served by 
Ministry of Health or SSA clinics and hospitals. Individuals who are formally employed and 
contribute to the social security system are protected by the Mexican Institute for Social Security 
or IMSS clinics and hospitals. In my sample of participants, the public health institutions that are 
represented are SSA (Ministry of Health), IMSS (Mexican Institute for Social Security), IMSS-
Oportunidades (Mexican Institute for Social Security and families affiliated with the conditional 
cash transfer program Oportunidades), and PEMEX (Mexican State Petroleum Company, which 
provides separate coverage and services to their employees). This range of institutions allows for 
a richer account of how violence may impact access to services across institutions that serve 
different populations (across socio-economic levels) and have different (physical and 
institutional) resources.  
I used snowball sampling to recruit study participants. Upon receiving authorization from 
public health officials, I contacted individual participants in person or over the phone to tell them 
about my study and ask if they would like to participate. I interviewed participants who wanted 
to participate in each site. All of the interviews were conducted entirely in Spanish. I am a native 
Spanish speaker and possess some prior experience in working in the field conducting non-
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structured or semi-structured interviews (both in the field of public health and in contexts where 
violence is high). Although some of the participants may speak English, they were more 
comfortable speaking the official language of the country, Spanish. The use of Spanish during 
interviews is important for preserving the highest quality version of the account of medical 
professionals using specific terminology as well as colloquial language. Interview participants 
were asked for permission to record audio of our conversation. In the very few cases where 
participants did not want to be recorded, I took notes of our conversations and would expand on 
those notes at the end of the field work day to preserve the content of conversations. All recorded 
interviews were transcribed in Spanish by a professional transcriber approved by the IRB 
protocol. 
Interviews addressed a priori issues guided by a set of pre-determined mostly open-ended 
questions; a fully structured interview would not be appropriate because the purpose of the study 
was to capture the experience of health professionals working in high violence areas. Mexico’s 
National Public Health Institute conducts a Health and Nutrition Survey every six years to 
inform about general health and nutrition outcomes, as well as health service utilization (INSP, 
2013). The Mexican Social Security Institute has a questionnaire of user satisfaction with 
services at the primary, secondary and tertiary levels of care (IMSS, 2014). I used information 
gathered from these instruments to develop a set of broad questions regarding service provision, 
and specifically how violence could affect service provision.  
 Persons interviewed may have different types of information regarding certain health 
services (i.e., some medical service providers are more specialized in some fields rather than 
others) therefore it was important to capture a rich array of accounts from participants. The 
rationale for seeking variation in perspectives from different types of health professionals was to 
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I obtained verbal consent from participants. This was an important part of the process as 
many places where I conducted interviews are volatile environments where there are also high 
levels of distrust of outsiders. There were two main sources informing the need for verbal 
consent. First, I consulted with experts on the topic of violence in Mexico, who supported the 
notion that asking for written consent would only dissuade potential participants. As a result, one 
such expert from the Council on Foreign Relations provided her opinion on the need for verbal 
consent for the IRB protocol.  Second, I consulted with a Political Science researcher conducting 
field research in Iraq with Kurdish insurgent leaders (Pischedda, 2015); in his own research 
obtaining verbal consent seemed vital to establishing trust and protecting the identity of 
participants. This was also the case in my study, participants felt that their anonymity and safety 
were better preserved if they did not have to sign their names in a consent form. 
The topics I discussed with interview participants were likely not new revelations to 
interview participants and public health officials, as they are familiar with the contexts of 
violence in their state and site. In every interview, I made it explicitly clear prior to receiving 
consent that the content of interviews was protected through anonymity and could only be used 
for research purposes. 
7c. Data Collection 
In the process of travelling from site to site, there were a number of logistical and safety 
considerations. I travelled on my own from state to state, and within states there were different 
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ways of accessing sites depending on safety considerations. In the cases where I drove from state 
to state and within states, I only travelled highways during the day as I travelled alone mostly. I 
drove on toll highways as they are considered to be safer and better maintained than non-toll 
roads. For example, I was able to use a family car to drive to the state of Michoacán. In the state 
of Chihuahua, for example, I rented a car to drive within the state to different sites. While there 
were some safety considerations around driving within this last state, I made sure that smaller or 
less urban localities where I travelled to were accessible in the course of a day trip and I was able 
to return to the main (larger) city where I was staying before dark. 
Sometimes, it was necessary to travel in an “official” vehicle to access a site. By 
travelling in an official vehicle, it was possible to enter a research site without raising “concerns” 
in passing through military check points, or in the sites where it was suspected that there were 
“hawks” (individuals who report on the activity of people entering or leaving a town, usually for 
local organized crime groups). Such was the case in the state of Tamaulipas, where I was able to 
travel in an official government vehicle with government personnel who were going to the same 
site to conduct official business. Prior to travelling to sites and securing safe travel arrangements, 
I had already received approval from state public health authorities to visit these sites. Site 
personnel were notified prior to my arrival that I would visit the site to conduct interviews.  
In other cases, I was accompanied or taken to sites by local public health officials. In one 
site in Baja California, I was driven to a site by a group of public health officials that were going 
to the site for the day to conduct evaluations. In the case of some sites in Michoacán, local public 
health authorities insisted that I travel with them in an official institutional vehicle with two 
public health officials, one a driver and another a doctor who held a higher level administrative 
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position in the health institution of the state. In this case, I travelled with the two public health 
officials for a few days as we visited some rural clinics and hospitals belonging to IMSS.  
Travelling with public health personnel was unique in terms of data collection as the 
doctor who travelled with me sat in for a handful of the interviews. The doctor that sat in on 
initial interviews and was able to observe that I had a consistent research agenda with all 
participants. Over time, I was allowed more privacy with interview participants.  At first I was 
afraid that her presence would constrain interview participants in their answers to my questions, 
but I found that responses of individuals at these sites were not much different from responses of 
individuals at other sites.  
Over the course of the days I travelled with these health officials, in fact, they themselves 
also began to engage in conversations with each other (and sometimes with me) during car drives 
from site to site, in which they discussed how they thought violence affected health services and 
people’s health, among other topics of conversation. As these were informal conversations, they 
are not a part of my research data. However, they illustrate the importance of establishing a 
relationship of trust with the host institutions that were gate keepers for me to be able to carry out 
my research agenda successfully.  
Although exceptional, it was fortunate that I travelled with these public health officials in 
a couple of instances. The first, the driver noticed that we were followed by a vehicle for a few 
kilometers before entering one of the sites, while we were in the town hospital, and for a few 
kilometers after we left the town. Since we were travelling in an official vehicle and went 
straight to and from the local rural hospital, there wasn’t a real danger but we knew were being 
observed by local “hawks” (young men paid by organized crime to “look out” for them). In 
another instance, we stayed overnight in the only existing hotel in one of the rural localities (we 
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were far from a large city) in order to drive for a few hours to another rural hospital early the 
next morning. This would likely not have been possible for me to do on my own and without 
travelling with these health officials. Access to these sites would have been much more difficult 
or wouldn’t have occurred at all.  
Overall, the institutions I approached and public health officials I spoke with who were 
“gate keepers” seemed to show support for my research agenda and did what they could to 
facilitate my field work. Because of the sensitive nature of the topic of violence it was somewhat 
surprising that overwhelmingly I received support from public health institutions to carry out my 
research. Intuitively, one might think that there would be a fear among public health officials that 
any possible disruption of services would reflect poorly on their institution. Therefore, it would 
be understandable that there would be an unwillingness to talk about any type of disruption to 
services; and there were a few cases in which there was an unwillingness to acknowledge 
disruption to services despite confirmation from other interview participants within the same 
institution or site. However, by and large, both individual participants and state public officials 
were open to sharing their experiences and helped to facilitate access to the sites that had 
experienced high levels of violence.  
 
7d. Overarching Questions  
The overarching questions that were asked in order to understand how violence affected 
individuals in the community were the following open ended questions: 
• Can you provide a general description of the services provided at this center and the 
duties you perform? 
• Do you think violence affects the health of the community you attend? 
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• Can you provide some examples of how you think the health of the community might 
be affected by violence? 
• Are medical services affected in any way as a result of violence?  
• Can you tell me how you think services might be affected? 
• Have you or your colleagues been affected in any way by community violence? 
• Can you tell me how you or your colleagues have been affected by community level                         
violence? 
• How do you think violence might change people’s use of services if at all? 
There were follow up questions or participants were asked if they could elaborate as 
needed, but interviews centered around these general themes. As I had more interviews in the 
field and began to notice that there was frequent mention of mental health related issues as a 
reason for people to seek care in outpatient primary care settings, I began to ask more 
specifically:  
• How do you think violence might affect the mental health of the community you 
attend? 
Since most health professionals I interviewed were not mental health specialists, this 
question allowed them to talk about their perception of demand for services associated to mental 
health related problems in their communities.  
 
Creating an environment of trust during the interview 
 It was equally important to establish an environment of trust with each of the individual 
participants of the study. Many times, I would meet participants the same day (because I would 
only visit the site that day) and ask if they would be willing to take part in an interview for my 
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research. When introducing myself and my study, I told them that participation was voluntary 
and at any point they could change their mind if they decided to do so after agreeing to 
participate. Participants did not receive compensation for participating in interviews but were 
informed that their participation could bring a potential benefit to others. 
In some instances, after introducing my topic of research I was turned down by potential 
participants, many of whom said they were not comfortable talking about the topic of violence. 
In these cases, I reassured potential participants that I was a doctoral student conducting field 
research and that their decision to not participate would not be made public to anyone else but 
me. This was important, both in the case of participants and non-participants for a couple of 
reasons. First, it was important to make clear that I was not affiliated any public health 
institution. Second, it was important to assure them I was not a reporter or an outsider who might 
otherwise compromise their identity. 
During interviews, a parsimonious buildup of the conversation allowed for sensitive 
subjects around the issues of violence to be discussed. Every interview began with a basic 
description of services provided by the health professional, populations served, health needs in 
the community, and anything else related to regular service provision. As we began to discuss 
the effects of violence, each individual to the extent that she/he felt comfortable in doing so. In 
some cases, I was surprised with the level of detail that participants shared on the local context of 
violence in their communities. For example, some participants were knowledgeable about the 
presence of organized criminal organizations in the region and the alleged territorial disputes 
amongst them, sometimes detailing how they perceived the dynamics of violence played out in 
the regions or communities they served. In other cases, violence such as kidnappings or threats 
by armed individuals, were experienced directly by participants or their colleagues.  
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 Towards the end of every interview, I left an open space for participants to discuss 
anything they believed may have been left out, or for them to ask any additional questions of the 
study or my own interests in conducting it. This space strengthened a sense of trust built 
throughout the interview. They asked where I was from, where I lived now, and in some cases, 
they would ask me why I had travelled to their location to ask them about a topic that nobody 
had asked them about before. In most cases, participants expressed their hopes that the 
information they had shared would be useful for my research and that the research would be used 
“for a purpose” (e.g., to “make a difference”). At the end of each interview, I expressed gratitude 
and deference to participants for sharing their experiences and expertise with me.  
 
 Validating information 
 Violence against health professionals and conditions of insecurity for medical personnel 
has been widely reported in national news outlets over the last 12 years. In many cases, I was 
able to validate specific accounts of murders of physicians mentioned by interview participants 
through online published articles of well-known news reporting agencies, either local or regional. 
In some instances, participants referred to acts of violence that occurred in the community, such 
as a mass shooting, that occurred in a given recall time frame. In some of these cases, I was able 
to confirm the details of such occurrences through coverage of local or regional news media 
(local newspapers) through their online platforms using Google search.  
On a few occasions, interview participants within a state would talk the same events 
taking place at the state or national level, such as protests led by health professionals against 
conditions of violence in their communities. Here again, I was able to validate information on 
those events if they were covered by news outlets. 
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Many participants spoke of online platforms such as Facebook or Whatsapp as places 
they regularly checked for information regarding violent events that occurred in the community. 
While I was able to verify that these platforms existed, these were not platforms I used in my 
validation process, as they are not official news media outlets. Sometimes, however, these online 
platforms did contain links to coverage of events by local news media of specific events. 
  
8. Results 
8a. Effects on Services and Providers  
Medical and Preventive Services Provided in the Community (outside of Health 
Centers) 
 A number of health professionals said that services that are provided directly in the 
community were affected by violence. In figure 3, I group some of the services by how they 
were limited in the community. I identify three broad categories of limiting services: by limiting 
hours of operation; by not being allowed/or allowed for a limited time in communities; and by 
cancelling of services.  
In some localities, ambulance services limited their hours during an extended period of 
time following a violent event in the community. For example, in one of the research sites, 
ambulance services were limited to hours between 7 am and 3 pm for a period of four months 
following a long shoot-out (presumably between public security and organized crime forces). In 
more than one rural location, health professionals said that as a result of ambulances limiting 
their hours, there was an increased reliance on Civil Defense (in Mexico known as Civil 
Protection) vehicles to pick up emergency patients from communities and take them to the 
nearest large hospital (e.g. pregnancies with complications). This is a significant adjustment in 
services for medical emergencies because Civil Defense are not a part of the health care system. 
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Rather, they are body of civil protection that normally serves in response to large scale civil 
emergencies such as natural disasters. An equivalency of this Civil Defense body in the United 
States would be the Federal Emergency Management Agency (FEMA). 
 













Half of primary care professionals described how preventive and ambulatory services 
provided in communities were limited. Ambulatory and mobile services in the community were 
sometimes “warned” ahead of time by community members not to go into a community because 
violence had broken out. In these cases, services were “adjusted” and they would visit the 
community on a different day to avoid exposure. Mobile units travel to communities located in 
rural areas and provide the same basic services as health center: check-ups, follow-up for chronic 
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one doctor, one or two nurses, and a dentist. A doctor who was the head of a mobile clinic told 
me that his own mobile unit had not been allowed by the military to go through to a couple of 
communities they serve. They were told they could not go through because the military had 
closed off access to those communities presumably due to an incident related to organized crime. 
He also told me of another mobile unit (not his own) which had been attacked by armed 
individuals and a practitioner in that mobile health unit had been killed in the event.  
In the state of Guerrero, spraying efforts against the mosquito borne Chiconguya virus 
(similar to Dengue fever) were limited by armed individuals who would allow access into the 
community for a couple of hours. Spraying was only one portion of the preventive campaigns 
against the disease that had an outbreak in 2015. The other portion of prevention taught 
community members about the dangers of having stagnant water accumulate near their homes, 
and showed them how to get rid of garbage in yards and outdoor surroundings.  
Preventive campaigns and spraying efforts were not carried out to completion in parts of 
Guerrero because health workers were not allowed into some communities by local organized 
crime groups. As a result, containing the spread of Chiconguya became a challenge in these 
areas. Doctors without Borders, an international organization dedicated to providing medical 
attention in war torn areas across the world, worked on prevention efforts in these high violence 
communities in Guerrero to contain the spread of the disease.  
In contrast to the limiting of services by organized crime groups in Guerrero, in the 
neighboring state of Michoacán (where Chiconguya spread up the coast from Guerrero), local 
armed militia “participated” with public health workers in the “break-down and clean-up” efforts 
to get rid of water accumulating waste. The difference between the latter armed groups and the 
ones in Guerrero where health workers were not allowed in, is that local armed militia in 
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Michoacán started as a civilian effort to deter organized crime groups from taking over their 
towns. As a result, the health officials I interviewed in the state of Michoacán didn’t think that 
community violence had contributed to the spread of Chiconguya in the same way they did in 
Guerrero. 
Vaccination campaigns were sometimes limited in communities where local organized 
crime groups had a presence, particularly in rural areas. In some parts of Guerrero, vaccination 
campaigns were limited to a couple of hours of work. As a result, some interview participants 
attributed an increase in cases of polio and other vaccine-related illnesses to these disruptions. 
In all five states, home visits had been cancelled. In some public health care centers, 
home visits were conducted in the past to follow-up with older patients. These services had been 
cancelled because health workers were afraid to go out into the community, and instead they 
would try to follow-up with patients over the phone whenever possible. But this was not always 
effective as not everyone in the community had a phone line or access to mobile phones. One 
nurse in Chihuahua said: 
 
“We’re afraid to go out. Home visits have been cancelled and we no longer do them.” 
- Nurse, Chihuahua 
 
Referring to the fear that primary care staff felt of going out in the community to provide 
services to people who couldn’t come to the primary health care center.  
 
Economic repercussions of violence and private health care services 
In all five states where I conducted interviews violence is an important factor in 
depressing local economic activity. As a result, there is a reduction in disposable income 
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available and the limited resources available to individuals will affect their expenditures in health 
care services. Despite the expansion of universal coverage in health care in Mexico, a large 
proportion of medical services are still provided through the private sector. This is particularly 
the case with specialist practices. The decrease in spending in private medical services has led to 
permanent closing of many private practices in most sites that I visited.  
As a result of private practices closing due to a depressed local economy, many 
interviewed doctors have had their own incomes significantly reduced. Some of my interviewees 
with private practices had been direct targets of kidnappings and extortion because they are 
perceived to have a higher income. In some cases, interviewees knew colleagues with private 
practices who had been kidnapped and killed, despite having paid a ransom. A lasting impression 
lingers from these events in the private medical community and fear and vigilance remain 
constant for them. 
 










In states bordering the U.S. such as Chihuahua, Baja California and Tamaulipas medical 













had looked towards receiving medical services in Mexico for a fraction of the cost they would 
pay in the United States. With a rise in violence, medical tourism has decreased considerably as 
fewer foreigners want to travel to Mexico for medical procedures. As a result of medical tourism, 
many border cities in these states had large concentrations of specialist services and practices; 
with a rise in violence and fewer patients seeking services, many specialists have chosen to 
migrate to other parts of the country. In one of a large urban area in Chihuahua, there was an 
entire avenue lined with private dental practices that were now all closed as a result of extreme 
violence. Dental health care services are not commonly offered through the public health care 
system and most people rely on private practices to get dental care. It is likely that closing of 
dental practices has led people to seek care only for emergencies at another location (possibly 
travelling a longer distance). It’s also likely that newly trained dental practitioners have migrated 
from this location to find employment.  
 
Training in the Medical Profession 
Mexico’s health care system relies heavily on the training and subsequent placement of 
young doctors in many of its rural health centers throughout the country. Most states have 
medical schools that are part of the publicly funded state university system, in addition to private 
medical schools that may exist. Whether students are enrolled in private or public universities, 
there are two mandatory years of training that take place outside of the medical school: first, a 
year of rotation in a hospital (with training in the basic specialty areas of pediatrics, obstetrics, 
emergency care and surgery); and second, a year of social service through a field placements, 
where young doctors who have completed the medical school curriculum and hospital rotations 
serve in primary health centers throughout the country. The system is designed to give priority 
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for placements in health care centers in communities with low levels of development (more rural, 
poorer areas of the country). The field placement requires that doctors serve six days a week in 
the primary care center. In many cases, health care centers have living quarters for field 
placement doctors and they are on call after regular service hours. Those who serve in many 
rural locations are immersed in the community, but often are disconnected from helpful 
resources if emergencies occur. Although medical students receive a symbolic stipend for their 
rotation in hospitals ($60 US Dollars per month) and field placements ($165 US Dollars per 
month), the amount received often doesn’t even cover their travel expenses.1  
Two field placement doctors whom I interviewed in Chihuahua and Tamaulipas said that 
violence in many parts of the country jeopardizes the safety of field placement practitioners. 
These participants felt a sense of expectation to complete their training, but commented on the 
personal risk that comes with serving in communities that have high or increasing levels of 
violence. They pointed to the hard economic choices faced by many of their colleagues: 
postponing their placements means not being able to graduate and receive the salary that doctors 
or nurses receive; but stipends are mostly insufficient to commute daily from urban areas to rural 
placements (distances can be long and transportation poor), so they can live in the health care 
centers (if they are equipped for it) or they must rely on family or friends for economic support. 
Some field placement doctors are given an opportunity to serve in rural communities where they 
are from, which alleviates economic burdens. Despite this option for some, they serve in 
                                                           
1 Training of nurses and other health professionals follows the same model of requiring one year of social 
service after studies are completed. Nurses, however, receive about $30-$35 US Dollars per month for 
their field placement stipends. However, they are not required to live in the health care centers with 
doctors in rural communities; thus, most commute daily to the health centers where they serve or live in 
the community.  
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communities where access is difficult, communication poor and they are largely left to their own 
devices when it comes to dealing with issues of violence in those communities. 
 
Training by Specialists in Hospitals 
One way in which training is affected is through a shortage of specialists. As was 
mentioned previously, specialists are often the targets of crime for extortion and kidnapping. In 
urban locations, interviewees acknowledged a shortage of specialists because many of them 
moved to other cities to avoid exposure to violence. One hospital in a violent region of Guerrero 
lost many specialists who migrated, as a result, training of medical students on rotations was 
disrupted.   
Specialists will oftentimes also teach at medical schools or give lectures for continued 
training at hospitals (for all professionals). Violence has altered this type of training from 
specialists in a couple of ways. If economic activity decreases, specialists will try to prioritize 
their time towards seeking to provide services through their own practices whenever possible. In 
Tamaulipas for example, they won’t prioritize teaching at the state medical school because it 
pays very little. Lectures and ongoing trainings by specialists at hospitals have also been 
“reduced to a minimum” or “cancelled” altogether. In Guerrero, lectures that were scheduled for 
the afternoon/evening were cancelled, and staff only attended the bare minimum of trainings 
required by the hospital. The hospital itself reduced the number of trainings because they were 























Medical Schools and Field Placements 
 Medical schools are responsible for coordinating field placements with public health 
institutions. In all five states where I conducted interviews, a majority of field placements were 
in health centers belonging to the Ministry of Health or the Social Security Institute. Medical 
schools are responsible for their field placements in the year that they provide their social 
service.  
Medical schools have had to “adjust” field placements due to problems with violence. 
Field placement doctors have asked their school for a change in location because they received 
threats, were victims of aggressions, or felt unsafe carrying out their duties in the community. 




















in the community but stay to serve out the year. In very few cases, medical students would rather 
post-pone doing their field placement for a year or two to see if safety conditions improved. It 
was also common for medical schools to increase the number of field placements in urban areas 
instead of sending students to rural locations, leaving communities that rely on field placement 
doctors with a shortage of practitioners. In the states of Chihuahua, Guerrero and Tamaulipas 
primary heath care centers in some rural locations had to close for weeks or months, and field 
placements moved to other locations. 
Many of the health centers located in rural or marginalized areas rely on field placement 
doctors to go out into the community to collect and update data on the health of community 
members. Field placement doctors in smaller/rural communities collect health information by 
going home-to-home in the communities keeping records called “micro-registries”; this data 
collection is aimed at updating the local demographic and morbidity characteristics of the 
population they serve. In more than one health center, particularly in the state of Chihuahua, 
“micro-registries” had not been updated for years because it was not safe to go out in the 
community and that they relied census data (conducted every ten years) for information.  
 
Primary Health Care Centers 
 In 2013, Mexico had a total of 22,228 public health facilities, of which 20,892 (94%) 
were outpatient or primary health infrastructure (including mobile health care units) (DGIS, 
2014). As a result, primary health care professionals are usually the first point of contact that 
people have when seeking health services.  
In all five states, practitioners in primary health care centers receiving threats from 
patients and outsiders was a common occurrence. In Baja California, a psychologist was 
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threatened by an outsider with breaking the windows of the health care center and vandalizing 
the property. She didn’t specify the reason for receiving the threat, though she said that center 
had been broken into and vandalized in the past. Other more serious threats and aggressions have 
occurred in rural locations, where a young medical student was afraid to do her social service in 
a rural location because the "bad guys” had “taken” field placement doctors in the past from 
health care centers in Tamaulipas to treat members of their groups. One graduate from her school 
to whom this had happened and was let go afterwards never returned to his field placement after 
he was released.   
 













In all five states, several health centers had modified their hours of operation. In a poor 
neighborhood on the outskirts of a large city in Baja California, the health center closed by 2 pm 
because it wasn’t safe for staff to be in the area after that time. Other health centers in rural areas 






















a doorbell” to the health center. After the field placement doctor in turn assessed whether the 
patient could wait until the next day, only the patient requiring attention was allowed in to the 
health center to be treated, as a safety precaution. 
In the state of Chihuahua, a young field placement doctor who was 18 days short of 
finishing his social service was extremely afraid that he would be killed or kidnapped in the 
remaining days of service. In the past 11 months he had been stopped by organized crime on the 
highway several on his commute to the health center. 
 
“In the beginning I wasn’t afraid. I was stopped twice by narcos on the road and wasn’t 
afraid. Now I’m very afraid because I’m 18 days away from completing my social service, so it 
would be ironic if I get killed or kidnapped 18 days away from finishing my service… I am very 
afraid… and the truth is I don’t even want to come any more” 
- Field placement doctor, Chihuahua 
Although he was not afraid when he was stopped, he had become afraid two days before 
our interview because armed men had “shot up the police station” and had killed the last two 
remaining “security guards” that were in charge of “guarding” the town (one of them was 
executed along with his teenage son). As a result of that event, the staff of his health center and 
the health center in the next town over all left and closed both health centers early. Patients 
seeking services that afternoon were unable to get services. Staff in both health centers had asked 
for protection from their central offices but had been ignored in their request, so they left the 
health center in an effort to protect themselves from harm.  
In a nearby rural location, also in Chihuahua, the health center had to close for about 
three weeks in the “difficult years” of violence (roughly between 2010-2012). When I 
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interviewed in that location in 2015, the health center had space for three doctors to provide 
consultation (including an emergency area) but they only had one doctor on staff. This health 
center had not received field placement doctors since about 2012because the medical school had 
“stopped sending” doctors due to violence. When I was there during the morning on a workday, 
the town seemed empty and I saw very few people on the street and only a few businesses open.  
The state of Chihuahua was not the only state where health centers had closed in some 
capacity because of violence. In Tamaulipas a health center in a rural location not far from the 
hospital where I conducted interviews had closed permanently. The health center was close to 
the border with the state of Nuevo Leon and not far from the U.S. border, an area that had not 
been besieged by violence until recent years. As organized crime activity increased in the area, 
there were more shootings near the health center and it was deemed too dangerous for staff. 
Patients with chronic conditions who would have normally received care at that center would 
now have to travel to the hospital in the urban location where I conducted interviews. The 
demand for outpatient services from patients with chronic conditions transferred over to the 
hospital. 
Although not as common, sometimes there is difficulty in delivering medical supplies to 
health centers located in “hot spots” of violence. In the state of Guerrero, many of those “hot 
spots” are located in mountainous regions or towards the coast. In the neighboring state of 
Michoacán, which has a similar geography to Guerrero, deliveries of medical material to health 
centers would be “detained” momentarily at check points (some of which were set up by public 
security and some by local militias who were self-arming against organized crime). In places 
where local militias had check points, resources would reach the community because there was 
“respect” for health professionals and health services being brought to communities.  
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The notion that there was “respect” for services provided in the community was 
mentioned frequently. In many instances, health professionals used it to normalize and separate 
themselves from the violence in their communities by stating that “at least” there was “respect” 
for the health center or the staff was “at least respected” (i.e., not victimized). In the case of 
mobile services that were forced to limit their time providing services by armed actors, they were 
“at least” allowed into the communities out of “respect” for the well-being of the community or 
because of the goodwill intentions of mobile services themselves.  
 
Hospitals 
In all five states, health professionals working in hospitals have had direct experiences 
with violence whether it was outside of the facility or inside of it. From the accounts of my 
interview participants, emergency and outpatient services in the hospital were consistently 
mentioned as the services that were most affected. Most hospitals were I conducted interviews 
were located in urban areas or large towns near urban areas. The only exception were two rural 
hospitals in the state of Michoacán, one of which was located in the mountains and another 
closer to the coast.  
Hospitals experience a direct impact of violence in the community because gunshot 
victims are brought to the ER because of ambulance protocols. When gunshot victims are 
brought, it creates a state of high alert among the staff. Sometimes, gunshot victims are brought 
in with a military or police escort who remain on the premises to safeguard the victim if they are 
a presumed member of an organized crime group. Sometimes it is the public security forces like 
the police, who are brought in with gunshot wounds. In several accounts, gunshot victims 
(presumably associated with or victimized by organized crime) would be “followed” to the ER 
shortly after by their aggressors and executed inside the hospital “if they were still alive”. One 
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emergency surgeon in Chihuahua noted that early on in the years of violence, most victims 
would die on the spot from gunshots because “sicarios were more professional” and they would 
execute individuals from closer ranges. But as those hit men were “killed off” and younger less 
trained hit men were recruited, more wounded would make it to the emergency rooms of 
hospitals. This emergency surgeon had observed that the average age of victims of community 
violence evolved from men in their 30s and 40s to younger men (and increasingly more women) 
in their late teens and 20s.   
 















In an ER in a hospital in Chihuahua they would have so many gunshot wounded victims 





























higher chance of surviving. Sometimes, there would be victims from “rival” groups brought to 
the same ER, which exacerbated the volatility of caring for a gunshot patient because staff had to 
figure out a way to separate them in the operating rooms. Violence in the ER could break out 
easily in those situations if wounded victims were followed to the hospital by aggressors to be 
“finished off”. 
 
Executions inside the hospital  
One interviewee had been present several times when executions had happened inside the 
hospital and he would always instruct his staff to “stay still” and not “say anything”. He said that 
at first they hadn’t noticed the pattern of executions in the ER, but after some time they noticed 
that the executions occurred in just a few minutes when the police or public security officers who 
were supposed to stay on guard watching the victim would “step away for a couple of minutes”. 
Implied in his comments, was some kind of arrangement with police who were guarding the 
patient to let the “sicarios” (Spanish word for hit men) in and “finish off” the patient.  
Planned surgeries 
 As a result of the escalation in violence, planned surgeries have been postponed in some 
cases.  Normally, surgeries are scheduled during the mornings on weekdays. In Chihuahua and 
Guerrero, the number of victims brought into the ER during the day began to rise, which caused 
surgeries to be postponed in order to attend to gunshot victims. In one hospital in Guerrero, even 
the hospital director (a surgeon by training) would have to leave his administrative duties to help 
out in the OR in treating gunshot victims. A consistent effect of treating gunshot victims on 
service providers was that they felt great tension and a volatile environment, which made them 
fear for their own lives in the workplace. 
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 Beyond the tensions of treating gunshot victims and executions that happened in the ER, 
doctors and other health professionals have dealt with armed people coming into the hospitals 
demanding services. One doctor in a Guerrero hospital was threatened at gunpoint to “treat” a 
dead person who was brought in by armed individuals. The doctor “performed” all of the 
necessary services she had to do to survive. She wasn’t physically harmed in the incident, but 
suffered “severe” mental health consequences and was placed on leave. In an equally severe case 
in Chihuahua, a friend and colleague of an interviewee (a doctor) had been “taken” from the 
hospital along with another doctor and a nurse, presumably to treat a member of an organized 
crime group in a different location. The body of the orthopedist and the two other people were 
found three days later on the side of a road.  
 Safety protocols and security at hospital entry points 
From my own observations in the field and when I asked interview participants working 
in hospitals, there didn’t seem to be any formal protocols of safety or protection in place. In most 
cases, interview participants deemed the presence of armed or unarmed security guards 
ineffective anyway because they would be easily “taken over” or surrender if armed individuals 
entered the facility. Many health professionals felt they were left to their own devices if armed or 
otherwise threatening individuals entered the health facility. 
  
8b. Effects on Service Utilization 
 
Public threats spread through social media or other means have a significant impact in 
perpetuating or exacerbating a sense of fear in communities. Fear leads to protective behaviors 















In the state of Chihuahua, a follow-up patient with a chronic condition had suddenly 
stopped coming for her check-ups. She came back months later and her condition had worsened, 
the doctor was upset at her negligence towards her own health. But the patient explained that she 
had to leave because her name was on a “list” that was left in the public square of the town 
warning several individuals in that community that they had to leave or face the consequences. 
Much like a “narco-manta”, the “list” left in the public square of this town “terrorized” the 
population. The town where this had occurred has between 40,000-60,000 inhabitants and in 
2014, the homicide rate was 148 per 100,000, more than ten times the national average for that 
year.  
 In a different location also in Chihuahua with a similar population size four families 
registered in the conditional cash transfer program Prospera had stopped coming to mandatory 
health check-ups. Families enrolled in Prospera have incomes below a “minimum well-being 



















development of family members (Davila, 2016). The Prospera program requires that children 
attend school regularly and families have medical check-ups every two months in their 
community’s health center (Davila, 2016). If families don’t show up for check-ups, the visits 
aren’t registered by the health center, and they don’t receive a cash transfer for the following two 
months. The four families who stopped showing up for check-ups at the health center had 
migrated from the town because of violence. The practitioner who provided follow-up didn’t 
know where they went, but she described several families seeking asylum in the U.S. since that 
community was so close to the U.S. border. Violence in this community made the situation of the 
four Prospera families more vulnerable because they stopped using medical services and likely 
didn’t receive vital economic support for a period of time.  
When pregnancy complications occur, it can represent a very high health risk for women 
when violence is a factor in the decision to travel for services. An interview participant in 
Tamaulipas said that violence prevents some women in rural communities from reaching a 
hospital in time to save their children when their water breaks or they don’t feel the fetus moving 
in the womb. Sometimes the women wait for days to treat a pregnancy complication because 
“there were shootouts” or the “insecurity was really bad”. An interview participant in Guerrero 
associated pregnancy complications that sometimes lead to maternal mortality to difficulties in 
transportation from rural areas to a health facility that could provide emergency care. Violence 
was mentioned as a factor that made transportation more difficult from communities that already 
had poor infrastructure and roads.  
On a few occasions a rural hospital in Michoacán was “surrounded” for periods of several 
hours by groups of armed individuals bringing “their people” to be treated. Patients seeking 
services on these few occasions were not allowed access to the hospital, and those who were 
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inside the hospital (personnel and patients) could not leave. These few but impactful occurrences 
leave a lasting impression in the community, preventing some individuals from using outpatient 
services and leading others to temporarily put off using services. 
 
















In contrast to the self-imposed curfews, migration and displacements resulting from 
violence, people have increasingly come to primary health care settings seeking care for physical 
or mental health problems related to violence. In all five states, individuals sought services for 
physical health problems such as gastritis or digestive problems, stress related headaches, 
insomnia and anxiety: 
“In the beginning they come because of a gastro-intestinal pain, because they have a 
headache, or they haven’t been able to sleep for days. So we are the first contact… but when we 
talk to the patients, they enter into depression because they haven’t slept, the headaches are very 
common, one of the problems here is that we don’t have psychologists.” 


















Many of the physical health problems listed by health professionals are not immediate 
consequences of an illness, but rather they are discovered to be related to violence related 
occurrences as the intake questions advance. For example, one patient in her seventies in 
Chihuahua told an interview participant that she could not sleep and felt anxious and afraid that 
“they would come for her”.  
 Stress played an important role in increasing blood pressure problems among patients, 
leading in some cases to hypertension or worsening chronic conditions, such as metabolic 
syndrome that ultimately can leads to serious heart problems. Headaches were described as stress 
induced somatization caused by high levels of violence in the community.  
 Often, interview participants used the word “psychosis” to describe the general feeling of 
people living in the community. The psychosis observed by health professionals in the 
community was mentioned as a result of fear caused by recent episodes of violence, but also to 
describe a “visual psychosis” of individuals in a city that had a very extreme homicide rate 
around 2010 and was seeing its death toll rise again after a period of several years of decline. In 
that city, the memory of extreme violence seems to have a collective effect of re-traumatization. 
 In every state, anxiety was brought up the most common mental health consequence of 
community violence. Women and older adults were most affected by anxiety issues, according to 
health professionals. Examples of anxiety caused directly by community violence included 
women coming to seek services because a husband or a son had been kidnapped or disappeared. 
Anxiety was also a consequence of economic stressors, which were mentioned as indirect effects 
of violence depressing local economic activity and diminishing the number of opportunities for 





9. Discussion  
This study is one of the first qualitative explorations of how community violence affects 
access and utilization of services in contexts of violence. The evidence presented provides a 
more nuanced account of the effects of local violence can have direct impact on service 
provision through violence targeting health professionals or violence in and around health 
centers. It also highlights some of the indirect ways in which services are affected by violence 
through negative effects on the local economy or institutions related to the rule of law. The study 
highlights the importance of health care services in contexts of violence due to service demands, 
but points toward the vulnerability of health care service providers working in violent areas of 
Mexico.  
Health professionals in outpatient primary care and ER settings are the most affected by 
community violence as they are a first point of contact with the health system. Evidence from 
this study suggests that mental health problems caused by anxiety or stress are an increasingly 
common reason for seeking care in primary care settings. It is likely that individuals seek 
services for mental health problems in primary care settings because mental health services are 
not widely available in all health care settings and/or there is stigma around seeking help for 
mental health problems.  
In certain areas of the country experiencing extreme violence, particularly rural 
communities, individuals are afraid of using services if they have to travel longer distances. In a 
handful of cases, forced internal displacement caused by community violence has prevented 
individuals from accessing care.  
Although the findings of this qualitative inquiry may not be generalizable to a broader 
population, they are informative of the pressures and difficulties faced by health practitioners and 
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services in contexts of violence. The information gathered in this study can be conducive to a 
broader and more systematic assessment of how violence affects health services and utilization, 
which may lead the way to developing prevention policies for health professionals and health 
services.  
 
10. Quantitative Analysis 
10a. Data, Measures and Methods 
 This study combines two datasets to analyze the effects of violence on health care service 
utilization. The first is the Mexican Family Life Survey (MXFLS) multi-thematic panel study 
that interviews the same individuals at three different time points. The survey is representative of 
the Mexican population at the national, urban, rural and regional levels. It was conducted in three 
separate waves over the period of 10 years, the first wave in 2002 (MXFLS-1); the second in 
2005-2006 (MXFLS-2); and the third from 2009 to 2012 (MXFLS-3). The second dataset 
consists of monthly and municipal homicides estimated using data from the National Health 
Information System (SINAIS for its initials in Spanish), the National Institute of Statistics and 
Geography (INEGI for its initials in Spanish), and the National Population Council (CONAPO).   
Mexican Family Life Survey – MXFLS Data 
 The baseline sample for MXFLS is probabilistic, stratified, multi-staged and independent; 
the survey population is comprised of Mexican households in 2002. Primary sampling units of 
the survey were selected on national, urban-rural and regional representation of previously 
established demographic and economic variables (Rubalcava & Teruel, 2006). The MXFLS is 
the first longitudinal survey in Mexico that follows individuals across three waves, including 
those who migrate within Mexico or to the United States. It collects information on a range of 
socioeconomic and demographic variables at the individual, household and community level 
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(Rubalcava & Teruel, 2006). The survey contains retrospective information on education, health, 
use of health services, marriage, migration, fertility and victimization for each individual in the 
sample (Rubalcava & Teruel, 2006). 
  The baseline survey (MXFLS-1) collected information on a sample of 35,000 individuals 
from 8,400 households across 150 communities throughout Mexico (Rubalcava & Teruel, 2006). 
For subsequent waves (MXFLS-2 and MXFLS-3) the survey aimed at relocating and re-
interviewing the MXFLS-1 sample (including those who migrated) and include individuals or 
households that had grown from prior samples. Astonishingly, MXFLS-2 and MXFLS-3 
relocated and re-interviewed almost 90 percent of originally sampled households (Rubalcava & 
Teruel, 2006).  
Homicide Data 
SINAIS/INEGI is the national database that concentrates information on mortality, 
including homicides. This data comes from certificates of death collected monthly from each 
state, which are then concentrated in a national database that uses ICD-10 codes for homicides 
(SINAIS, 2015).  Homicide rates are estimated at the municipal level per 100,000 inhabitants 
using population data from two sources: INEGI and CONAPO. INEGI conducts the census every 
ten years, the last two were conducted in 2000 and 2010; and it also conducts a national 
population count in between censuses, with the last two counts done in 2005 and 2015. 
CONAPO estimates population growth for the years 2010-2030 for all municipalities in Mexico. 
Municipal population data used for this analysis are for the years 2001-2013. For the years prior 
to 2010, I use the INEGI census and population count data of 2000 and 2005 to estimate an 
average growth in yearly municipal population. For years 2010 and after, I use CONAPO yearly 
municipal population growth data to estimate the municipal homicide rate per 100,000.  
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 MXFLS Measures 
Outcome measures 
 The main outcome measure in the analysis is outpatient service utilization, which asks 
individual respondents whether they have visited a hospital, clinic, or doctor in the last 4 weeks 
without being hospitalized. A secondary outcome measure asks respondents whether they have 
been an in-patient in a clinic, hospital, health center for at least one night in past 12 months.  
 Control Measures 
Service utilization may be affected by demographic characteristics regardless of a context 
of community violence. This section provides support for a number of demographic 
characteristics that could be potential confounders for this study. 
Age, education and sex 
Studies have concluded that health care service utilization is associated with older age 
(Awoke et. al., 2017; CDC, 2011) and higher levels of education are associated with better health 
and lower age-adjusted mortality risk (Mazumder, 2012). Evidence also suggests that women are 
more likely than men to use health services with more frequency (CDC, 2011). Considering the 
evidence of demographic characteristics that drive service utilization, this study controls for age, 
education level and sex. 
Insurance Status 
Some studies have shown that individuals with insurance are more likely to use 
outpatient and preventive services (Awoke et. al., 2017; Kaiser Family Foundation, 2010). The 
introduction of Seguro Popular universal coverage allowed for many Mexicans to be covered 
beginning in 2004. A drastic rise in the levels of violence in many parts of the country began 
around 2006-07. Although it’s unlikely that enrollment in Seguro Popular would have been 
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affected by an increase in violence, an increase in the number of insured would likely drive 
service utilization.  
Employment Status 
Working individuals may use services less, particularly outpatient, if they coincide with 
work hours. MXFLS asks individuals is they have worked at any time over the last 12 month 
period.  I contrl for individuals that responded “yes” to working in the past 12 months in wave 3. 
Because employment in time variant, employment status in wave 3 may be more predictive of a 
decrease in health service utilization at wave 3.  
Emotional Wellbeing 
 Increases in violence may lead to increases in stress levels, which may make individuals 
more anxious or lead to other negative mental health outcomes such as depression. Evidence 
suggests that women who have been victimized by crime experience more distress and less 
wellbeing and made physician visits at more than twice the rate as non-victims in the year when 
the crime occurred (Koss et. al., 1991). Two measures of emotional wellbeing are included in the 
models to account for possible effects of increases in service utilization due to emotional distress 
caused by violence. First, individuals answer whether they have woken up feeling depressed in 
the last 4 weeks (due to a lack of energy or fear). Second, they indicate whether they have felt 
more nervous, anguished, anxious or eager than normal in the last 4 weeks. Both measures are 








 Chronic conditions  
Irrespective of levels of violence, individuals with chronic conditions are likely to use 
medical services more frequently than those without. As violence increases, it is likely to have a 
greater effect on service utilization among individuals with less severe needs. Individuals 
without a chronic condition might be particularly sensitive to the effects of violence because they 
have a lesser needs for services.  To look at differential effects among individuals with less 
severe needs who might be “scared away” from using services due to an increase in violence, the 
models stratify individuals on whether they have ever been diagnosed with a chronic condition 
(diabetes, hypertension, heart disease, cancer, arthritis/rheumatism, gastric ulcer, migraine, or 
another chronic illness) or not.  
Distance to a health center 
If violence deters individuals from seeking services because of fear of traveling long 
distances, it is likely to have a greater effect as distance to the health service increases. The 
MXFLS asks those individuals who have responded “yes” to using an outpatient service whether 
they know the distance to the service provider, and if they answer “yes” they provide an 
estimated distance in kilometers. The MXFLS also classifies urban and rural communities by a 
stratum of population size. I use this classification to look at the distribution of individuals’ 
responses to the average distance within each population size stratum to come up with a proxy 
measure for distance to a health center applicable to my full sample.  Figure 2 illustrates that the 
MXFLS classification of communities by population size coincides with a visibly longer distance 





Figure 10. Mean response of distance to outpatient service in kilometers by MXFLS classification of 




Rural communities in the MXFLS classification are considered to have less than 2,500 
inhabitants. This analysis differs slightly from the MXFLS classification above to include in the 
rural category those communities with less than 15,000 inhabitants because of the visible 
increase in average distance to providers for individuals in those communities. Rural and “semi-
rural” communities of less than 2,500 and less than 15,000 inhabitants respectively are grouped 
into one single category and used as a rural proxy for distance to an outpatient service. 
 
Homicide Rate Measures  
 Individual level models 
This study estimates the monthly municipal homicide rate for the range of years 2004-








































>=100,000 15,000-99,999 2,500-14,999 <2,500
Mean response of distance to 
outpatient service in kilometers 
by MXFLS classification of 
Population Stratum (Wave 2) 
Urban 
Stratum 1 (>=100,000) = 5.96 
kms 
Stratum 2 (15,000-99,999) = 8.37 
kms 
Stratum 3 (2,500-14,999) = 16.28 
kms 
Rural 
Stratum 4 (<2,500) = 19.34 kms 
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outcome measures outpatient service utilization in the past 4 weeks, the homicide rate measure is 
constructed from the average of two months prior to the month and year of interview. This 
assures, for example, that if an individual was interviewed in the first day of the month about 
their use of services in the past four weeks, that there would a measure of exposure that begins at 
least one month prior to their use of services. I estimate this two month average homicide rate for 
wave 2 and wave 3 of the study and use the change in the two month average homicide rate from 
wave 2 to wave 3 as a measure of change in exposure to violence in the models.  
 The change in homicide rate compares municipalities that have homicide rate 
observations for each of the two months prior in both waves. Municipalities that had homicide 
rates for one of the two months, or none of the two months in either wave are not a part of the 
measure of change in the homicide rate from wave 2 to wave 3. Missing values in the data are 
likely due to the fact that homicides data are generated through death certificates, therefore if no 
homicides occurred in a given municipality in a given month a death certificate wouldn’t be 
generated and registered in the data. Municipalities that had homicide rates for one of the two 
months or none of the two months in either wave are excluded to avoid biased estimates of a 2-
month homicide rate average by assigning a positive value in a given month and municipality 
where an official record would show none.   
 To check that estimates were not biased by non-random missing observations of the 
homicide rate that were not reported, the monthly homicide rate in any of the two months for 
both waves is imputed with zeros. I present alternative estimates with this imputed measure of 
exposure in the appendix Table A2 and show that results are not biased by non-random missing 
data and effects remain mostly unchanged.  
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 For the secondary outcome of inpatient service utilization, MXFLS asks individuals if 
they have been an in-patient in a hospital, clinic, health center or other in the past 12-months. For 
this analysis the homicide rate measure is constructed by using an average of available measures 
of 1, 2, 3, 6, 9 and 12 months prior to the interview. I present results of the analysis for the 
secondary outcome in the appendix table A3. Overall, no effects were found on inpatient 
utilization for the models using logistic regression with clustered standard errors at the wave 2 
municipality.  
  
Community level models 
 Community level data analysis presented in the appendix use the average yearly homicide 
rate in the first year of wave 2 and wave 3 (2005 and 2009 respectively). MXFLS community 
data does not provide a month and year of interview of community representatives in the data. 
As a result, it is not possible for me to use community level covariates in the individual level 
models of service utilization. To estimate a model predicting the homicide rate at wave 3 based 
on community characteristics in wave 2 and the homicide rate at wave 2, I use the average yearly 
homicide rate at each wave (2005 and 2009 respectively).  
 
10b. Analytic Strategy and Models 
The proposed main model for studying the relationship between violence and service 
utilization is an individual mixed-effects logistic regression model where the value of 1 is given 
if the individual has used outpatient services in the last 4 weeks or 12 months respectively, and 0 
if not.  
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Equation 1 begins with a fixed-effects logistic regression to examine the effect on 
outpatient service utilization resulting from a change in the homicide rate.  
 
∆ =   +  
∆  +  
 + 
  +  +                 [1] 
 
In Equation [1] ∆ refers to the change in service utilization for individual , in 
municipality , and wave  . The treatment is denoted by the municipal and monthly homicide 
rate  and  
 measures how much  affects the utilization of services. 
 refers to the homicide in municipality j rate at Wave 2. The term  includes individual 
covariates such as education and employment which are time varying and 
 is the coefficient 
and  is the error term clustered at the wave 2 municipal level.  
 
              ∆ =   + 
∆  +  
 + 
  +  +  +                [2] 
  
 Equation [2] is for the mixed-effects models in the analysis. It is the same as equation [1] 
but the term  refers to municipal level random effect;   is a random intercept for each 
municipality. The random effects parameter is estimates averages from individuals within the 
group, and the model allows for a comparison of within individual estimates over time as well as 
across group estimates.    
To address the research question on distal dimensions to a health center proposed in Aim 
2, the following logistic regression equation includes an interaction term for distance from 
residence of subject to the closest health facility: 
 
   ∆ =   + 
∆  + 
 + 
∆ ∗  + 





10c. Descriptive Statistics  
Individual characteristics across MXFLS waves 
Table 5 provides mean individual characteristics of the sample. I start with column 1 
showing wave 1 characteristics of the larger MXFLS sample (which I use as a comparison). The 
focus of this analysis is on individuals in waves 2 and 3 for whom there is a change in the 
average 2-month homicide rate. In columns 2-4 are characteristics for this group in all three 
waves of the survey. At the bottom of the table is the average 2-month homicide rate mean, and 
for columns 1 and 2, the number of observations in the sample that have an average 2-month 
homicide rate variable.  
First, I compare wave 1 characteristics of the larger sample (column 1) with the wave 1 
characteristics of the sub-sample of interest (column 2) to make sure that baseline characteristics 
are not a reason for concern. The comparison group (column 1) is likely to be slightly more 
male, less married, have a lower educational level and be less likely to have insurance than the 
sub-sample of interest (column 2). The most salient difference between the two groups is that the 
comparison group is almost twice as likely to be rural. One plausible explanation for the 
difference in urban/rural composition of the samples between column 1 and column 2 is that 
violence occurred more often in urban locations compared to rural locations. We can see in 
column 1 that for the 17,720 observations with demographic information, about 40% have an 
observation for the average 2-month homicide rate. In column 2, about 89% of the 3,276 
observations with demographic information in the sub-sample of interest have an average 2-
month homicide rate measure.  
 
One of the most noticeable differences over time in the sub-sample of interest is the 
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increase in the number of insured in wave 3 (column 4) compared to waves 1 and 2 (Columns 2 
and 3). The increase is likely due to the roll out of Seguro Popular (universal insurance), which 
gave access to large portions of the Mexican population who were previously uninsured.  
Outpatient service utilization starts at a higher proportion in wave 1 (column 2), 
experiences a decline in wave 2 (column 3) and rises again in wave 3 (column 4). Inpatient 
service utilization remains more or less the same throughout all three waves.  Wave 1 (column 2) 
registers a higher proportion of the sample with feelings of anxiety and waking up feeling 
























Table 5. Characteristics of individuals at each MXFLS wave.   
 A B 
 
Full Sample Not missing in Avg. 2-month 
homicide rate change W3-W2 
 (1) (2) (3) (4) 
  Wave 1 Wave 1 
Wave 
2 Wave 3 
Outpatient Service Utilization 0.17 0.18 0.12 0.17 
Inpatient Service Utilization 0.06 0.07 0.05 0.06 
      
Age  40.08 40.15 41.27 45.69 
Female  0.56 0.61 0.59 0.60 
Married 0.57 0.62 0.58 0.59 
Has Insurance 0.45 0.59 0.57 0.67 
Worked in last 12 months 0.56 0.57 0.55 0.55 
Rural 0.52 0.23 0.22 0.23 
      
Elementary or less 0.43 0.39 0.36 0.38 
Secondary school 0.24 0.27 0.27 0.28 
High school 0.11 0.13 0.14 0.15 
Professional/College/ Graduate 0.11 0.13 0.15 0.17 
      
Anxious/Nervous in last 4 weeks 0.40 0.43 0.36 0 .31 
Awoke feeling depressed last 4 
weeks 
0.36 
0.37 0.33 0 .29 
      
N= 17,720 3,276 4,232 4,009 
     
Average 2-mo Homicide Rate  1.63 1.43 1.19 2.58 
N= 7,031 2,914   
 
Community level characteristics 
 
The study focuses on individual variables that may affect service utilization, however, it’s 
important to provide an overview of community characteristics that may affect service utilization 
absent violence. MXFLS interviews community representatives identified in the MXFLS User’s 
Guide (Rubalcava & Teruel, 2006) as “community leaders” at each wave to provide more 
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information on community characteristics such health and education infrastructure, access to 
sanitation services and public transportation, and social issues that may affect the community. 
Table 6 shows select community characteristics in all three waves.  
The proportion of communities with a health center is very similar across waves. The 
average of mobile health brigades in the communities increases slightly over time and the 
number of days that mobile brigades provided services also increased slightly from wave 2 to 
wave 3. The average number of elementary schools, as well as the percentage of homes with 
water and sewage services in communities remain stable across waves. 
 
Table 6. Mean community level characteristics by MXFLS wave.   
 (1) (2) (3) 
  Wave 1 Wave 2 Wave 3 
Health Center in the Community  0.879 0.829 0.873 
Mobile health brigades visited in the last 12 months 0.657 0.729 0.838 
Avg. number of mobile health brigade days in the last 
12 months 19.73 12.82 16.83 
    
Vandalism 0.624 0.836 0.766 
Prostitution 0.429 0.551 0.483 
Public drinking/drug use 0.778 0.823 0.766 
Sufficient police presence  0.516 0.365 0.30 
    
Avg. number of elementary schools 62.14 94.93 61.82 
Houses with sewage 0.72 0.76 0.83 
Houses with piped water 0.87 0.87 0.85 
Houses with electricity 0.92 0.95 0.94 
    
N= 149 147 126 
 
 It is possible that social problems in the community such as vandalism, prostitution, and 
public drinking/drug use or perceived presence of police may lead individuals to feel less/more 
safe in the community. Table 2 shows that mean percentages of vandalism, prostitution and 
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public drinking/use of drugs are highest in wave 2 and decrease in wave 3. There is an 
observable decrease in the perception that police presence is sufficient over time.  
In a separate OLS analysis in appendix table A1, I look at whether social problems and 
perceived police presence in wave 2 are predictive of an increase in the homicide rate at wave 3. 
OLS results I table A1 show that community averages of prostitution and public drinking in 
wave 2 are positively related to an increase in the yearly homicide rate in wave 3.  Perceived 
presence of police in wave 2 negatively affects the homicide rate in wave 3. The positive 
relationship between community averages of prostitution and public drinking/use of drugs at 
wave 2 and the homicide rate in wave 3 may be indicative of a broader relationship between anti-
social behaviors and violence. This relationship would be more problematic for this analysis if 
prostitution and public drinking/drug use increased between wave 2 and wave 3. The negative 
relationship between perceived police presence at wave 2 and the homicide rate at wave 3 may 
suggest that homicide rates are likely not affected by the perceived decrease in police presence 
from wave 2 to wave 3.  
 
 
Descriptive Statistics - Homicides in Mexico and timing of MXFLS waves 
This analysis focuses on the changes in health care service utilization from wave 2 to 
wave 3 using the change in homicide rate between those waves as the main predictor. In waves 1 
and 2, the average 2-month homicide rate remains relatively unchanged, and there is a 
considerable increase of this predictor in wave 3.  
Changes in the average 2-month homicide rate between wave 1 and wave 2 are not 
noticeable, while there are some observed changes in service utilization, namely reduction in 
health service utilization, that are likely due to factors unrelated to violence. I exclude wave 1 
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from the analysis to reduce the probability that unobserved factors that are unrelated to violence 
will cause changes in health service utilization from wave 2 to wave 3.   
Figure 11 shows the rapid escalation in the number of homicides at the national level. In 
2005-2006, when wave 2 took place, homicides remained relatively stable around 10,000. In 
contrast, by 2009 (the first year of data collection for wave 3, which went from 2009-2012) the 
number of homicides had almost doubled from 2006. The number of homicides continued to 
increase until they reached their peak in 2011.  
 
 




To confirm the national trend of increasing homicides, figure 12 shows the average 2-
month homicide in wave 2 on the y-axis by the average 2-month homicide in wave 3 on the x-
axis. The scatter plot shows that homicides are in fact increasing from wave 2 to wave 3. More 
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rate from wave 2 to wave 3 across municipalities.   
 





10d. Results  
Fixed-Effects Logistic Model 
The central hypothesis was that as violence increased, use of outpatient services would 
likely decrease. Model 1 in Table 7, shows a 6.7% increased likelihood that individuals will use 
outpatient services as a result of a 1 in 100,000 rise in the municipal homicide rate between 
waves 2 and 3. Results remain unchanged and significant when controlling for the homicide rate 
and service utilization in wave 22. The basic logistic regression model is informative of an 
average effect of violence on individual service utilization across municipalities. But it may be 
                                                           
2 The chi-square of the model (p=0.000) highlight that this group of variables combined 
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the case that patterns of violence vary by municipality or that individuals within municipalities 
are more similar to each other in their responses to violence than they would be across 
municipalities.  To relax these assumptions I use mixed-effects models that allow for each 
municipality to have separate intercepts as the preferred specification for this study and provide 
evidence that this specification is an improvement on the fixed-effects estimates.  
 




 OR 95% CI 
   
Change in Average homicide 
rate two months prior (W3-W2) 
1.065* [1.012,1.121] 
   
Avg. homicide rate two months 
prior Wave 2 
1.038 [0.929,1.161] 
   
Outpatient Wave 2 1.670*** [1.370,2.036] 
   
Age 20-34 0.765 [0.460,1.273] 
   
Age 35-54 0.790 [0.480,1.299] 
   
Age 55-74 0.789 [0.432,1.443] 
   
Age 75 and over 1.689 [0.744,3.837] 
   
Elementary or less 1.231 [0.857,1.767] 
   
Secondary school 1.237 [0.798,1.919] 
   
High school 1.428 [0.810,2.516] 
   
Professional/College/ Graduate 1.436 [0.829,2.487] 
  
Female 1.414** [1.145,1.747] 
   
Married 1.256** [1.080,1.460] 
   
Worked in last 12 mos. 1.124 [0.964,1.311] 
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Lives in Rural Area 0.990 [0.660,1.486] 
   
Has Insurance 1.598*** [1.228,2.081] 
   
Has Chronic condition 2.251*** [1.792,2.827] 
   
Woke up feeling depressed 1.154 [0.917,1.452] 
   
Nervous/anxious more than 
normal 
1.534*** [1.245,1.891] 
Pseudo R2 0.0768  
Wald chi2 (19 df) 652.85  
Prob > chi2 0.0000  
Observations 3,845  
Standard errors in parentheses * p < 0.05, ** p < 0.01, *** p < 0.001 
Fixed effects logistic regression (OR). Standard errors clustered at wave 2 municipal level. 
 
 
Mixed Effects Models 
 Improvement over fixed-effects  
The main results of the predictors in the mixed-effects model can be interpreted the same 
as fixed-effects estimates. Because fixed-effects are estimated in the model, the random effects 
are modeled as deviations from the fixed-effect with a normally distributed variance and a mean 
zero. The model does not provide a direct estimate of each of the 46 intercepts in the model, 
instead it gives a standard deviation of the random intercepts reported in the bottom portion of 
Table 8 Model 1 (0.184) , a standard error for the standard deviation (.0771) and a 95% 
confidence interval for that standard deviation [.0807281, .4180634]. If the standard deviation of 
the intercepts is different from zero, we conclude that the intercepts vary across municipalities. 
In this case, the standard deviation is more than two standard errors from zero. A likelihood ratio 
test reported in the bottom of the output of Table 8 Model 1 (column 1) confirms that the 
random-intercept model is significantly improved from the linear fixed-effects logistic regression 
model (p=0.0000).  
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 Results of main models and marginal effects 
Mixed-effects models confirm an increase in service utilization as a result of a 1 in 
100,000 rise in municipal homicide rates with slightly larger coefficients compared to logistic 
regression models. Model 1 (column 1) in Table 8 shows a 9% increased likelihood that 
individuals will use outpatient services as the result of a 1 in 100,000 increase in the municipal 
homicide rate between waves 2 and 3. Not surprisingly, the increase in service utilization is 
significant after controlling for time-invariant predictors of service utilization such as gender and 
age. Insurance status is time-varying and could modify the effects. But changes in insurance 
status would have to be correlated with changes in violence to affect the model, which is not 
likely given that universal health policies were implemented before a steep rise in violence 
began. 
It is possible that as violence increases it may cause stress levels to increase, which can 
influence feelings of anxiety or depression that might drive individuals to use more services. 
Model 2 (column 2) shows that the main effects of violence are virtually unchanged from Model 
1, which leads to the conclusion that the increase in service utilization is not driven by feelings of 
anxiety and depression.   
Model 3 (column 3) includes an interaction term for rural and the average 2-month 
homicide rate in wave 3. The effect of violence shows a 15 percentage point increase in the use 
of outpatient services for individuals in urban areas. The effect of violence on service use in rural 
areas is 12.5 percentage points smaller than in urban areas, which means that the effect for rural 






Table 8. Outpatient service utilization by the change in Average homicide rate two months prior 
(per 100,000) from Wave 2 to Wave 3.  
 (1) (2) (3) (4) 


















Change in Average 
homicide rate two 




(0.0347) (0.0450) (0.0390) 
     
Avg. homicide rate two 
months prior Wave 2 
0.975 0.967 0.966 0.999 
(0.0788) (0.0789) (0.0792) (0.0784) 
     
Outpatient Wave 2 1.677*** 1.658*** 1.688*** 1.564*** 
 (0.203) (0.203) (0.204) (0.192) 
     
Nervous/anxious more 
than normal 
 1.683***   
 (0.176)   
     
Woke up feeling 
depressed 
 1.272*   
 (0.136)   
     
Rural   1.290  
   (0.242)  
     
Rural * Avg. 2-month 
homicide rate Interact. 
  0.875*  
  (0.0551)  
     
Chronic Condition    2.244*** 
    (0.255) 
     
Chronic* Avg. 2-month 
homicide rate Interact. 
   1.037 
   (0.0390) 
     
Age 20-34 0.755 0.749 0.739 0.760 
 (0.200) (0.200) (0.196) (0.203) 
     
Age 35-54 0.933 0.916 0.924 0.769 
 (0.250) (0.247) (0.248) (0.209) 
     
Age 55-74 1.026 1.027 1.020 0.760 
 (0.289) (0.291) (0.288) (0.218) 
75 
 
     
Age 75 and over 2.155* 2.169* 2.129* 1.536 
 (0.755) (0.767) (0.747) (0.550) 
     
Female 1.686*** 1.539*** 1.687*** 1.545*** 
 (0.176) (0.163) (0.176) (0.163) 
     
Married 1.337** 1.319** 1.341** 1.314** 
 (0.132) (0.132) (0.133) (0.131) 
     
Has Insurance 1.666*** 1.666*** 1.674*** 1.533*** 
 (0.178) (0.179) (0.179) (0.166) 
     
Elementary or less 1.114 1.158 1.122 1.129 
 (0.202) (0.211) (0.203) (0.208) 
     
Secondary school 1.075 1.135 1.085 1.141 
 (0.217) (0.231) (0.220) (0.234) 
     
High school 1.202 1.292 1.205 1.284 
 (0.266) (0.289) (0.268) (0.288) 
     
Professional/College/ 
Graduate 
1.240 1.378 1.248 1.313 
(0.271) (0.305) (0.275) (0.290) 
     
Worked in last 12 mos. 0.874 0.870 1.141 1.100 
 (0.0883) (0.0884) (0.116) (0.113) 
Wave 2 Municipality 
RE 
    
var(_cons) 0.184 0.189 0.193 0.1594 
 (0.0771) (0.0764) (0.0767) (0.0704) 
Wald chi2 (15 df) 126.76 173.58 130.86 203.01 
Prob > chi2 0.0000 0.0000 0.0000 0.0000 
LR test vs. Logistic 
Mod. Chibar2(01) 
36.37 39.10 39.53 28.84 
Prob >= chibar2 0.0000 0.0000 0.0000 0.0000 
Observations 3845 3845 3845 3846 
Standard errors in parentheses * p < 0.05, ** p < 0.01, *** p < 0.001 
Random effects at Wave 2 Municipal level. Results in OR. 
 
In order to assist interpretation of these results, I use the predictive margins to plot the 
probability of outpatient service utilization at certain levels of the change in average 2-month 
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homicide rate from wave 2 to wave 3. I estimate Average Marginal Effects in order to detect 
distributional effects based on the mean individual characteristics in the model. Figures 13-17 
show predictive margins for outpatient service utilization when the change in the homicide rate is 
set at the 1, 25, median, 75 and 99 percentiles of the distribution (at values of -1.88, .11, .688, 
1.91 and 11.06 respectively). I use dichotomous demographic predictors of service utilization 
included in the models. Predicted service utilization is on the y-axis and violence increases on 
the x-axis. There is an increasing trend in service utilization as violence increases for each of the 
mean individual characteristics. The predicted probability of service use starts off at a higher 
value than for non-insured; the same could be said for females vs. males, having anxiety vs. not, 
and having depression vs. not. Individuals in the oldest age group (75+) start at a noticeably 
higher predicted probability of service utilization compared to other groups.  
To check on the estimates of models 1-4, in table A4 of the appendix I show results for 
models that condition individuals by rural or urban locations, as well as by individuals with and 
without chronic disease. Results are very similar to the interaction models presented in table 8. 
Service utilization among individuals in rural locations decreases as violence increases, but this 
result is close to zero when it’s compared to service utilization in rural locations. It may be 
possible that individuals in urban locations are driving the overall increased effect of outpatient 
service utilization if proximity to a health center is a protective factor as violence increases. 
Individuals with a chronic condition are also significantly more likely to use services, compared 
to individuals without a chronic condition whose use of outpatient services does not show 






Figure 13. Predictive margins for insured vs. non-insured  
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Figure 15. Predictive margins for anxiety vs. non-anxiety  
 
Figure 16. Predictive margins for depressed vs. non- depressed 
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Figure 18 shows the predicted probability of service utilization for individuals with 
chronic conditions starting at a higher level than for those without. Although both groups 
experience an increasing trend in service utilization as violence increases, the slope of the line 
for individuals without a chronic condition is much more attenuated.  
 The most interesting contrast is shown in Figure 19, between individuals in rural and 
urban areas. For very low levels of violence, individuals in rural areas have a slightly higher 
predicted probability of service utilization compared to individuals in urban areas. The trend 
changes for the 75 percentile of the homicide rate and increases drastically for individuals in 
urban areas, while remaining the same for individuals in rural areas. Some possible explanations 
might be related to the demographic characteristics of rural vs. urban areas.  A more plausible 
explanation would be that violence increases needs for service but could also deter individuals 
from using services given certain needs. Urban areas have a smaller deterring effect than rural 
areas because in rural areas individuals have to travel longer distances to get services thus being 
exposed to more risk. Any positive effects of violence on service utilization due to increased 
needs might be entirely wiped out by the strong deterrence effects in rural areas.  
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Figure 19. Predictive margins for rural vs. urban 
 
 
11. Discussion  
Previous empirical studies have pointed to the negative effects of violence on health 
outcomes. This study presented evidence on health service utilization as a possible pathway 
through which health outcomes might be negatively impacted by violence. The evidence reveals 
that contrary to the hypothesized effects of violence on health service utilization, an increase in 
violence leads to increased outpatient service utilization, but only in urban areas. This outcome 
remains unchanged after controlling for demographics that strongly predict service utilization 
(older age, being female and having insurance). The models were conditioned on a proxy for 
distance and need for services in an effort to partial out the effects of predictors that might 
decrease or increase service use. Here again, an increase in service utilization remained 
significant, except for individuals in rural areas, who experienced no changes in service use.  
It is possible that other unobserved variables linked to the expansion of universal health 
care protection not accounted for in this model might be influencing service utilization. But it is 
unlikely that an increase in insurance would drive the increase in service utilization in the models 
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not likely due to the timing of the expansion of universal health care (2004) prior to the steep rise 
in violence (beginning in 2007). 
More likely to explain the increase in service utilization is an increase in needs for 
services as violence increases, but only for individuals in urban locations. It’s likely that 
individuals in rural locations are selective in their decisions to use services based on perceived 
need and potential risk of travelling longer distances to services. Thus, there appears to be a 
protective effect of service utilization when violence increases, but it can only be observed 
among individuals in urban locations. 
This finding is consistent with previous empirical evidence of protective health behaviors 
as a result of increased violence. Torche & Villarreal (2014) find that for urban low-SES mothers 
violence in Mexico actually increases birth-weight outcomes, likely due to an increase in 
prenatal care visits. In a similar study of low birth weight outcomes in Mexico, Brown (2014) 
finds that women increased their prenatal care visits in the last two thirds of the pregnancy with 
an increase in local violence.   
 
12. Conclusion 
Persistent levels of community violence can have detrimental consequences health care 
services that have been largely unexplored. This dissertation focuses on the effects of violence 
on health care service access and utilization using quantitative and qualitative methods in an 
effort to present a more nuanced account of the potential mechanisms in these effects. Findings 
from the quantitative analysis demonstrating a significant increase in service utilization for urban 
populations are supported by the evidence of the qualitative analysis. Accounts from health care 
service providers shed light on the possible deterring effects of violence for individuals in rural 
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communities who have to travel longer distances to services. Fear of exposure to violence seems 
to be a driver among patients for assessing needs for services and seeking care; there is also 
evidence that fear among health professionals will have effects for health service provision 
ranging from limiting mobile services and primary care services, to training of health 
professionals and difficulties staffing health care centers and hospitals.  
This dissertation has some limitations. First, secondary data used in this study uses data 
on health care service utilization over a period of time that requires individual recall of service 
use. It is possible that individuals may not recall exact services used over a period of time, but it 
is unlikely that recall errors are systematic enough to bias the results. Second, qualitative 
accounts of the effects of violence on health services are also based on individual perceptions 
and experiences of health professionals working in high violence communities. In many parts of 
the country where violence is more moderate or almost non-existent, these accounts would not 
be informative of the local dynamics of access to and utilization of services.  
Despite these limitations, this dissertation is a contribution to a larger field of study in 
health care service access. It is a particularly important contribution to what is known about 
access and utilization of services in a developing nation facing a wide-ranging and pervasive 
social problem of violence. Mexico is not unique in the continent or the world in this regard. 
Therefore, it is important that future studies of health care services in developing countries take 
into account broader social issues such as violence. Future studies could also draw systematic 
way from the experiences of health care service providers working in adverse environment so 
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Homicide rate in 2005 0.193 
 (0.141) 
  
Health Center in the Community -12.15 
 (7.888) 
  






















# of elementary schools -0.00364 
 (0.0170) 
  
% houses with electricity -0.0399 
 (0.202) 
  
% houses with sewage 0.115 
 (0.101) 
  








Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
  
Figure A1. Distribution of the homicide rates for each wave showing imputed values of zero for the 
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Table A2. Outpatient Service Utilization by change in imputed average 2-month homicide rate change 
(W3-W2).  
 (1) (2) (3) (4) 
 FE Logistic 
OR 
(SE) 













Change in Average 
homicide rate two 
months prior (W3-W2) 
    
1.041* 1.046** 1.048** 1.096*** 
(0.0163) (0.0162) (0.0188) (0.0292) 
     
Avg. homicide rate two 
months prior Wave 2 
1.009 0.998 1.003 0.996 
(0.0309) (0.0329) (0.0326) (0.0330) 
     
Outpatient Wave 2 1.843*** 1.788*** 1.612*** 1.790*** 
 (0.133) (0.151) (0.139) (0.152) 
     
Chronic condition   2.579***  
   (0.192)  
     
Chronic* Avg. 2-month 
homicide rate Interact. 
  0.995  
   (0.0200)  
     
Rural     0.934 
    (0.0926) 
     
Rural* Avg. 2-month 
homicide rate Interact. 
   0.940* 
    (0.0293) 
     
Age 20-34 0.882 0.877 0.841 0.870 
 (0.186) (0.175) (0.169) (0.174) 
     
Age 35-54 1.006 0.994 0.793 0.987 
 (0.205) (0.201) (0.163) (0.200) 
     
Age 55-74 1.176 1.151 0.811 1.142 
 (0.270) (0.242) (0.174) (0.241) 
     
Age 75 and over 2.016* 1.993** 1.369 1.973** 
 (0.590) (0.500) (0.350) (0.495) 
     
Female 1.528*** 1.536*** 1.396*** 1.532*** 
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 (0.114) (0.113) (0.104) (0.112) 
     
Married 1.172* 1.203** 1.182* 1.212** 
 (0.0749) (0.0825) (0.0819) (0.0832) 
     
Has Insurance 1.826*** 1.766*** 1.627*** 1.758*** 
 (0.138) (0.129) (0.121) (0.129) 
     
Elementary or less 1.142 1.062 1.042 1.055 
 (0.141) (0.120) (0.119) (0.119) 
     
Secondary school 1.225 1.116 1.134 1.096 
 (0.178) (0.146) (0.150) (0.144) 
     
High school 1.331 1.198 1.228 1.162 
 (0.237) (0.179) (0.185) (0.174) 
     
Professional/College/ 
Graduate 
1.415 1.306 1.341* 1.258 
(0.262) (0.193) (0.201) (0.188) 
     
Worked in last 12 mos. 1.117 1.142 1.113 1.144 
 (0.0717) (0.0823) (0.0811) (0.0825) 
     
Wave 2 Municipality 
RE 
    
var(_cons)  0.151 0.130 0.151 
  (0.0408) (0.0372) (0.0413) 
Wald chi2 (15df, 17 df) 319.89 233.71 420.96 239.17 
Prob > chi2 0.0000 0.0000 0.0000 0.0000 
LR test vs. Logistic 
Mod. Chibar2(01) 
 66.10 52.75 60.88 
Prob >= chibar2  0.0000 0.0000 0.0000 
Observations 8,572 8,572 8,572 8,572 
Exponentiated coefficients; Standard errors in parentheses  * p < 0.05, ** p < 0.01, *** p < 0.001 











Table A3. Inpatient Service Utilization by change in Average yearly homicide rate change (W3-W2).  























        
Change in yearly 
average homicide 
rate (W3-W2) 
1.195 1.215 1.090 1.660 1.045 1.298* 1.192 
(0.126) (0.165) (0.125) (0.455) (0.119) (0.153) (0.191) 
        
Average Yearly 
homicide rate Wave 
2 
1.055 1.057 1.053 0.897 1.083 1.035 1.070 
(0.078) (0.074) (0.073) (0.217) (0.067) (0.075) (0.112) 
        
Inpatient Wave 2 2.247*** 2.260** 2.224*** 2.043* 2.260*** 3.700*** 1.056 
 (0.463) (0.561) (0.458) (0.626) (0.542) (1.365) (0.508) 
        
Rural   0.645*     
   (0.115)     
        
Interaction Rural # 
Avg yearly homicide 
rate 
  1.291*     
  (0.167)     
        
        
Lives in Rural Area    YES NO NO NO 
        
Lives in Urban Area     YES NO NO 
        
Has Chronic 
Condition 
     YES NO 
        
        
Age 20-34 2.194 2.115 2.239 1.293 2.520 0.822 1.088 
 (1.041) (1.133) (1.068) (1.628) (1.270) (0.352) (0.542) 
        
Age 35-54 2.229 2.155 2.289 1.648 2.386 0.999 0.666 
 (1.191) (1.170) (1.229) (2.033) (1.395) (0.584) (0.393) 
        
Age 55-74 2.644* 2.524 2.676* 1.261 3.076* 1.095 0.583 
 (1.238) (1.414) (1.234) (1.182) (1.686) (0.612) (0.264) 
        
Age 75 and over 4.026* 3.914* 4.106* 3.132 3.802* - 2.754 
 (2.237) (2.596) (2.289) (4.166) (2.285)  (1.699) 
        
94 
 
Female  1.320 1.332 1.320 0.838 1.470* 0.819 1.835** 
 (0.203) (0.224) (0.204) (0.103) (0.245) (0.206) (0.373) 
        
Married 0.947 0.944 0.934 0.679 1.033 0.673** 1.367 
 (0.139) (0.146) (0.137) (0.265) (0.159) (0.0913) (0.373) 
        
Has Insurance 1.889* 1.891*** 1.914** 1.309 2.122* 1.263 2.192* 
 (0.467) (0.338) (0.467) (0.409) (0.648) (0.450) (0.680) 
        
Elementary or less 1.118 1.074 1.102 1.424 1.056 0.998 1.078 
 (0.365) (0.329) (0.368) (0.894) (0.418) (0.418) (0.446) 
        
Secondary school 1.528 1.479 1.512 2.296 1.369 2.237* 0.980 
 (0.413) (0.492) (0.408) (1.442) (0.395) (0.819) (0.447) 
        
High School 1.708* 1.636 1.697* 1.321 1.717 3.060** 0.972 
 (0.405) (0.593) (0.395) (0.916) (0.493) (1.069) (0.381) 
        
Professional/College/ 
Graduate 
1.778* 1.689 1.746* 1.642 1.710* 1.999* 1.386 
(0.404) (0.595) (0.396) (0.619) (0.463) (0.663) (0.511) 
        
Worked in last 12 
mos. 
1.349 1.360 1.368 2.629*** 1.199 1.734 0.964 
 (0.288) (0.223) (0.291) (0.651) (0.299) (0.525) (0.270) 
        
Observations 3428 3428 3428 810 2618 1165 2243 
Exponentiated coefficients; Standard errors in parentheses  * p < 0.05, ** p < 0.01, *** p < 0.001 















Table A4. Conditional analysis of outpatient service utilization by the change in Average homicide rate 
two months prior (per 100,000) from Wave 2 to Wave 3.  
 (4) (5) (6) (7) 
















Change in Average 
homicide rate two months 
prior (W3-W2) 
1.013 1.151*** 1.110** 1.080 
(0.0562) (0.0460) (0.0445) (0.0427) 
     
Avg. homicide rate two 
months prior Wave 2 
0.963 0.959 1.068 0.950 
(0.171) (0.0856) (0.103) (0.0960) 
     
Outpatient Wave 2 1.629 1.711*** 1.607** 1.573* 
 (0.482) (0.228) (0.264) (0.296) 
     
Conditional analysis:     
Lives in Rural Area YES NO NO NO 
     
Lives in Urban Area  YES NO NO 
     
Has Chronic Condition   YES NO 
     
Demographic Controls YES YES YES YES 
     
Observations 890 2956 1340 2506 
Exponentiated coefficients; * p < 0.05, ** p < 0.01, *** p < 0.001 














Figure A2. Narco-mantas. On the left, public security forces taking down a narco-manta 
(illegible). On the right, a narco-manta from the Cartel Jalisco Nueva Generacion stating they 
“respect the government and don’t put up mantas against the government” followed by threats to 
specific people. Both images are hung over the edge of pedestrian bridges.  
 
 
 
 
 
 
